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pi 


>VI 


crM J\ 


^Tute j lA ^2J! dliil £ljlij ^jA^alll jaj ^ja AauaII ^a\ ^1 

. jjflall <-*aj f IjJaSfl <j& 1±W ( r i A ua J^' 


<ji Ala IiaLu j cji^ll -lia Jxll ua <_fAl ^ CHJ^ c$ill IfcfmA ^jj ^Jlj 

Jill <>u v fcLal j^l J J cAlfSl" ji^a <>j v fcUilt 

c_jUU) lift AjUI Jl a<-', „Sf (_uullall ^llall daft ^ill Jl^J Aullxll < _ 5 jajJ ^ilj 

. Jj>li lift ^ ^ £aA* 

. UJaP La ^aI lyill Aaa-aj ^.iVjl ^Ij 

. jjaII UA 4 Jll j Jjjlall J& u^j Lja ^lalz cJj 

(> jL-ij .^JAj L UjaIj fjjlll <%Ajl UflllA AIaaIj Jaxll lift lia JjSj ^flll 

.AjIaj AjI&J /r-Lifl qa HulL VI Jliluili dljfl 


.(-jinn lift jj (jjiii f Vjft ji ^ij 
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La^La V^ 

liUJI c^ljxa - laUJl *il liU ✓ 
IflUll *il cjLj^ >/ 
Ajaliuil 1 -j! oloc. v^ 
IfllaJl <iL CjLuI£]Ij CjUill >/ 

Constructors - ^4^ ^ 

Methods Overloading - ^4^ •*' jli ^ 
Static Data Members ^ ^ 

Static Methods J'j4i ✓ 

4_ijIj A-i1aO 4_ijIj £y* L& ^ 

Composition AliS ^ic. 

[ Garbage Collection ] 

Arrays & Collections AkjL^ s 

CjUjIS Ai CIjUjIS — <j_j jLx_j 

Inheritance s 

(Chain Inheritance) (^ULL) ji jJ ^AjIjj ✓ 
(InheritanceJHierarchies) jjU ^j^' ^ 

Protected t> 44^ ^ 
(U&sieij frUii) Overriding and Hiding Methods s 

Polymorphism - Ji^Vi iLo •/ 
(virtual function) s 

Derived <_s^ Base i aJLja <Jj v 

Object s 

Exception Handling s 

Exception Types ^leUai-Vi ^IjjI S 
Interfaces - s 

CLjlg^l ^11 S^AxlLa S 

^11 QC* A-IjjuJ S 

ArrayList, Collections And Polymorphism s 

Jj_Uj At j_LLa UuJ >/ 
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SL^JI ^k UjLiljlj aJVI c*iIujj 1,^.\1 cAlc^li^a A-uSj jjlalill 

&AA Aijx^a lu'c. Lcl^]j AjI^ iCAVl 'v^alt ^ILA ^9 SAAx1a]| I^jLgIa^AjujI j i A 

jjj£ j^Ajj Cj idjllj Ag.^lt jk jj IgAV lg-Lo S^lilujVij 1 $jl* cUUill A jqj^j CAI,ujA^.\1 
^CAULuIIj ^9 L§jIjA 9 ^Jl AiLjaVl^ Ad&lAlLa AiSAj (JL^C-VI ( 3 ^ 

(J^kJ ^ j9j i jA CAUujUJ] CAl^)Aja]| SAliiui^U AjuLudll Jjjiall 

^.Ic- c. j^AaJ ^jlu <*_ 2 jjuo SA^ jii &AA ^9 _CA 9 ^Ij Ag -v U I jj 9 jj jis 

AaaAI ^j-nj c*1]a Axj _4 qL-v ^\1 A^>ajd]| CAliJ ^I jk\ c*11a£j l_jjjojL^JI Aj&Lg 

a CAlj^k^ Ac*ljj^aj A^a^ll A ig ^ 

: £*UjA} 

Jla La Jaxj ^LLL c <i J -vU ^Ja*j CjL<uLtL3l j-9 i j-ft^ ^ (jC. SjljC. jA 0rfjljjj]! 

J^£> (_J j j . >i ^ l. '' ■ i ^gj\ juaajT JajuijLall ‘ *'' ■ "•>■ t A aV'-s. ^ t “ <1 r- j /, ->. ^ t <1 . .,■%. 
£uUj]| Jc. (JdlLUjll <■ u.'l^U jA £t-«ljjj]lj 

e^ajjj JaJl ^ jjSjj <* K.»a\I a< ^ajxall A L.nljj t . <*i^ < ^^LjjjllJ _A ji->^\l 

<A^ajj]l diLtJ ^ ^c-aljjj Aj\j£ ^ L».nl 

<jjIa]I dilj *»^k um) ^^IuoaII (^a;(S oftware) 

^Uuuj j jji 4 jJ 1£ Jj CjU=^jJI ^ai£s jL#jj ajIIc. <a.ljj (Hardware) 

. (windows, Dos ,Linux) ^'j^' Jl» :Operating system 0 ->'jj 
. (Excel, PowerPoint..)^'J' <Jl> :Application Programs cjlinkill ^>1 jj 
jJI ^LLjj J ^c.Luu jj ^j :Programming Language 

_i_J ijjaiLaJ] diL j*-a ojjujtjx (JxLuj ^**^ a ...' L'^' ^cxl jj ^ aL-v ^\l 
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; ^Luiai ^1 I ( ajuiaa 

Machine languages aa] • 

4Al]| a \ g x a ^jialLuaJj L_LujL^JI \ g ^ Qj S*ll^4Al]| ^A j 

AaIixj ^Aj ^}A.i ^-1 I L-LojL^. L qVtVi ^Sj C_J^jujL^ <j^aLA AA! jm,1 

, 0 Cy* Ax* aJVI AAlj t AjoAj L-JjojL^ ]] AjUI CjLjUI 

Axj <JjuoLujVI CjUL^JI fUll L_Luol_^l] CljLcuLu 1 

.t5>Vi 

# ^ It 

Assembly languages ^aj 

djULxJI Lg_j <ii]| -alkl *. Wi >> n Ai] 

(..^' sub cjl* save add ^iLja] c_^UJl l*j ^1) aJjVI 

Load A 
Add B 



Save 




High level languages 

' g j‘<t ■» ^ -jno n A_pl*Jl Aj jala. jVl diLol^ll >An,n dilAUI e^A j 

l^jkjLoi£ djUill eAAJ tdiLi^.1 ^11 ~'j°~'"'j l^a3 ^ai (J£ ^jiL t-n-v 

AiVI aaJ J] (^ljVl)cijUI*all f jSj Compilers Jj 

(JHa \ g j\c* I j*Jlj ClA£^lxJI ClAAi]| 4 

S = A + B * C 

CIjIAL AJ^ULaIIj ^)3Aj (1^ aI^juj ^jy 9 *' ClAAi]| ai&j 

cL^I^iAjjujIj (J^Iju1a]| lI^-j L§ILLj£ aJ juol cdlij aJVI aaJj 

JAVA , C , C++ , VB, Fortran ^Ai ^tAlit *>+*. 
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— [ j Jj ^9jud3 / *\ [ i 
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4^4jj1) 41^4 4j-4A! 


^A £^q» a \\j S^)jj£JI C1j^I£ju1a]| 4jLj£j ^ill dr ^(3^ 

4^.LiJ! jI&Jj ^AjjJ} (jV 1C> ^.UxlujVt (J^J Vj 

I^jVI 4^113 j C1jV\ 'V^lt ^Jjuo ^3 

L-LojL^JI JaJjoiJJj (J^LouJl c)^ 4^)VlVt £.Lijj 0>a!^}J 4 jLj£ • 

1 g, : vW*i jt (JUaol C* vWj La ^!)L^a] ^jC* <LgI£JI 4 -J^JjauJl • 

Ai Vv^ l 

cljlilllallllj djliill ^ jjj£ C5^ 4ilik>a]| J c-Uj • 

<ij ^^kiuaj !>iia 3 .Ujj£ j Unix, Windows *Uj • 

.Unix ^ * 4 ? C 

_43jLu]| j 4 LL-v js \\ 4 ^ L i^sf 1 ^a 4 qV^^\I 




;lihJt Cj)ja 4 - lihJt 4 ii tiUl 

cijikl ^3 chilli 4 C++ ujj i^jl L-^ji * Simple <1^ 4*1 liUJi 
^3 I^LlojLujI j 4 Jl1]| g^A ^Lu 4j^oj C++ iS^ tjA (3^J 4 C + + 4Jl 1 (^j>a ^) n^\l 

4 L>i ii 4 J^g-JudJ Aiill &iA L_fl4 C + + (J^ 3 ^ C5^^J 4 Ja^3 ^Ljl 

Clj|^)ja)j^a]| (Jl* djliill La£ Lg-J (janls 

^LoLa j*Vl liA ^-IjJJ 4_fl jjuo 3 6 4(3^ Vj ^ 3?^ -^3 6 

Aji jiUjc. jis U£j t Garbage Collector ^Ui^i 

cil^J 4 4j*J ^3 LgJtjJajj \ g \g aaJ j C + + 4ii ^ajL.^4 (JjJa3l Ai.) 

_(JjJa3l ^A Lc L_flLjalj 6 ^^x 1 a]| 4j^)I Clj|^)jaj^A]| (JIa A ^C^^t 

cjUjUI] 4 ^ jA\ ji ^Lu u*j^ 4 Full Object Orinted tiUJt 

3g-juaj jV t^laJj 4 3^3^^ L5^ djUllalLc ^aI ^1^.1 ^A ^00p 

d^lc-V 4lx^Jj 4 L^LlXJjujVlj < ^44^> (J-4 tj44^ 

c_jj£j jl cjjjI jij . ^>^1 jj^Vt t> Aji^i J^jReusability 
‘ Class tjL^aji ^jaU4i e^A ^Vn » n l-ajjuo Hello World <c.iiL] jj 

iL^ajI Inheritance jji'j 
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networked/distributed a^ ^Ijj a^jj lau 

jt c-Akii c call^i (j^ju ^aUkj cj\ 6 i environments 

(Ji ja j 4 4 L^ui 0 ^u^il (J^k^li Client ^avl^ < 3 ^ ^jL*u*n 

0 -al^)i]| (J^alxlN ^aSUa U1 CA^)9 j Ua J 4 ^Jjjudll ^ &A JA A \\x A 

LjaJl a! j£juj JfLj J>LxiLa CllLui JLa &Aj^)J ^1 l n^aj C* n^k 4 4j^ua\t 

A ^^>^ C5^ &A ^^^ ^JIa c-IC'AJjujI £jlaJjudJ RMI A-IjSll] ^aC*A LjaJJ 

Ajjll£^a (Jlj^ plx* AlLuol Ajj^aLkJl (jJd^J COBRA ^JV^M ^aXA LjaJJ 4 Ajx.j 

. C + + L$ CljliL 

> 

0 -aL^>Jl (jl ^1 4 Protable j*a^*a\l lAxa ^-Ic. (JjjLujVI c La^aj^a AJtl liU. 

C5 lc. jkj J-iij^J ^aUaJ gjl J^LLa ^1 (Jx*j jjAijj CllaAi l^jfl L_Jjj£^all 

L_l^L^aj Jliuib 4-iJ ^Jl A^xJ VM &^£^l i*-l)a JVM *Ll 

J 4 WORA j& lil^. ^)l *juo <^11a1 4 ^ cA^)jj CjV jf^-A cJt^JI Iaa 4jq u^SM 
^jbikV ^i c> a^uJI ^aaj Write Once , Run Anywhere 

Ua'S ^-Ic* J& jnt ^f^- 2 t^jl 0 + + C5^ 4^X*^all (j-*ajL^akJl ^a ^l!La3 4 La AjlII 

^ Lai 4 cajL 2 j* int ^ C++ *rbuo J& * ^ ^ ^ >J> 

Aj^nlxS ^aL^)J Jij CAA^)I JL^ ^9 Ia^. ^cC^^a ^al jAj 4 AAjIj 4 CALa^.^)lLa]| 

yjr * 

^.La^. liU. ^9 Lai _ J-ixjaLi]| ^9 J^LLa <^11 jA La a AlLa^.^)J &Alc*lj ^j^kl 

AliJl ^jC. ^)Jaill (jAaij CAjIj IgJ CALLnll 



ajaI ks&W i yl jUuJ! t Mutlithreaded jLoiaII ^ Q A ^C-Jj liU. 

L_a a Threac J cilUA ^aJ IaI 4 C1aj^)1jI £lLl*ol±a 0^aL^)J !)lLa 4 6j-u£Jl ^al^ll 

AjIj£ ^iLkiujj Ia^Aj A^lldllj Aajldllj 4 ^jVl aj^j^all ^g.Vn ^jl ^1 jJkVn 

jj^aill ^)^)^a ^a ^a^-Lall lAA ^C^Aj (jVI ^A^Jl 0-al^)Jl L^J ! 4-^Aa] AjA^. ^9^a 

. J>loiLallJ CALiull 0-al^ Jlword 


^ '^j ‘ jia^' ajuJsuj Multithreaded ajU& ^j^n . ri liu. 

4L*\UI (jJd^J ^9 ^a I ^C^A ^ill CAl^)9^)Jjudll ^a] L^a<LjaLa]| Aiill 

Java Is Strong in Server Side . 
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— ^jjJ^SLudS / *\ ^ 
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(J-aLxJ i Math ^ ! 1 ^*' L) 1 **'' y 1 ^ ^ t o^C-LuiaII dlljj£-aH t ^c-Jj LaLa. 

djiis^ t f iiji aJjj JIjj ^ * Big Number I 4 -aivjJa 

cU*2ll ^juaik c^Lu£^ 4 Cryptography ^lsj^j 
^ GUI jli <*-* <J*U3il <^Uk cjUj^ , 3D Graphics 2 < 4 ^^ 
.<1 jo 3 (J£j ^Ic- (il^Loij ciAjj£^]| ^ jj 


lU* 4 cjtiifks ^-4/Vi ci^j^ up ‘ Java & Internet 

4 IjA 4 n ^ (j£Jj 4 AJ^)J ^-llaJjuaJ IjAj 4 C-JJ^l! 

CluLVI L * Q ^ 4 jI^) 2 jl dsLo4*^ L4 ****** ^ilaJjujJ 

^Vu*n IgJ Ljajl 4 Qhat j jllA^juilj ajjan \a 

?jkj ‘ s -^3 ‘-y a > ‘ t-# 4 jU 4 1 Aif^i ^ Intranet 

4jl>* (J^lxjll j ^il 

r 
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libJt AJLI CiUjLa 

Components of Java programming languages 


duljis (Variables)f—c>* uj^ <^]l a*J jll 

(logic) CjLL*]! (arithmetic operation) CjULc (Constants) 

. (strings) (Relational) 


1 J5- 


11 i*v \j 
***** 


public class Welcome 
{ 

public static void main( string args [] ) 
{ 



> 


System.out.println( "Welcome to lava Programm .ng!" ); 



j CjIj3 LojIj (_u£j ^ liLaJ] <Ul! j Q# Axl jjj£ AjLuoJ 

(Jjs (ja Vjl ^^1 main aiuujj]I aSI^II t*\]\ ~i&j 

. <J& oaj A^Uki System, out.println 


I liUJl AiJ ^3 $ jy^ diLol^ll 



abstract 

m 

public 

boolean 

float 

'# 

return 

break 

for 

short 

byte 

"if 7 

static 

case 

implements 

super 

catch 

import 

switch 

char 

instanceof 

synchronized 

class 

int 

this 

continue 

interface 

throw 

default 

long 

throws 

native 

transient 

double 

new 

true 

else 

null 

try 

extends 

package 

void 

false 

private 

volatile 

final 

protected 

while 
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:2 <J^ 

^)iaju) 3*® Ij A I'.)'' J)'' A 1*^- £^laJ ^c-alj^ 

public class Welcome 

{ 

public static void main( string args [] ) 

{ 

System.out.print( "Welcome to " ); 

System.out.println( "lava Programming!" ); 

> 

} 

^4) j ^ Jjij o' oj^ ^4^4 System.out.print 

(Jl ^ <c.LiUl £ilaJ Aj\-9 L>^ 

..vJa*jo 4-jldJ 

■ ** * v ** * 


4x.\ lJo\l 


ill a^UJI 


Ut c ij yaJl 


3jj» ■« A! (_]£ A£-Li3all (_4^. ^3 aJUI! Li^^aj 




7 


Ijil 


all AjI.1j ^ j 33 ^)iaju) 


3^- all (_yiaj ^9 Ajjxx ASLui^ j Ajisl ASLuls 



L_S 




\n 


\t 


jijaJi ^ jlfrlal 

liUJI dilinlaj jjj£]I u' *^j ‘3®l jSfl SiaU ^ jlg-la] (3® ^ 3^4 

■« t 3'®l_$VI oislj (3® 3j ^ *' 1 ^ 

is* j'j^' (internet explorer) <_4« ^ JuVI cj Ui^u a^U^j 

‘-"''aj.'W'U 3 * jjj£ 

a A*i,,i/i'l A § ■>■ Aa^cJI (JjLuojII ^LgJa] ^JJ jiifllj 3 ^- S 3 IJ& 3 ^ 3 I(JjJjLii-a 13 

.message Dialog cs^j 4^ 
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: 4 

import javax.swing.DOptionPane; 
public class Welcome4 
{ 

public static void main(string args[]) 

{ 

JOptionPane.showMessageDialogCnull,"Welcome\nto\nDava\nProgramming"); 
System.exit(0); // 

> 

} 


Message 


o 

n 


Welcome 

lo 

Java 

Programming! 




H 



.(message Dialog) ^ <3^' 

J ^j]| JjJjlI! ^ic- liUJt 4jl 1 ^3 e ^11 

a *ui_uji Ig-lLllj ^ V^'i. «1 £jLc.j 

(^a (jJjj ^^.Ij ^)iajuo ^9 (jjLtj <Laa. 

.import c>® 

: import lW 


(jja-a <_pl£ f t V'. nl 



(Java) import cU?> 

(Javax) ^import cW 

(Deitel) ^ import cW 
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import javax.swing.JOptionPane : ' 

? laLaJI AiS 4 ^ ciAjjI£JI j ^£J ^Vuhj 

. JOptionPane dn^ *1^^! AJUdl <>:& 
L^aIa^OjuiI (^ja ^£Ljj ^^^)2a]| <jli API ^llijlSJl ^Ia^JLojI AiOj 

Aic. aAs d)jl£il ji ^ ^.jiLdl ^oLujj import 

^jjl£JI 11 a I L-flj^u l_l^j API (j-o ^jjI£ 

gjJl laUJt 4jJ djljjl£ll j (_jC- dlLa^jlstAll axJ Ai^)*-a 

http://Java.sun.com/ j2se/1.3/docs/api/index.html 


V 


,JOptionPane 0^£]' show.Message.Dialog 

, (null UJ^J oJlfc) 4 j j$kj <jli* (j^fl <!(oH SOAj 

■ J3j>Vu«q\1 ^9 6^)1 g 3^1 ^jldllj 

:5 J>it 

import javax.swing.JOptionPane; 



\J iiunrai i Cj 


tring args[] ) 


public class Addition 

{ // 

public static void main( strinj 

string fNum; ^ 
string sNum; 
int numl; # # 
int num2; 
int sum; 

fNum=JOptionPane.showInputDialog("Enter first integer"); 
sNumb=JOptionPane.showInputDialog("Enter second integer"); 
numl = Integer.parselnt(fNum); 
num2 = Integer.parselnt(sNumb); 

sum = numl + num2; 

JOptionPane.showMessageDialog(null,"The sum is " + sum, "Results", 
JOptionPane.PLAIN_MESSAGE ); 

System.exit( 0 ); // terminate application 




- 14- 


— (_jjJ^£Lua 3 / *\ ^ 
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m 


Input 

EL 

mr 7 

Input 


Enter first integer 


Oh 


Cancel 


J^J 


Enter second integer 


10 


Oh Cancel 


K5 Results 


*J 


I he sum rs 15 




sum numl j numl 



(JUSlLud! 
il 4 -v y\W 4^1_lL 


veriable tvoes - 

2/ 


(Type) 

-JW 

Byte 

(Range) ^^1 


boolean 

1 byte 

True / False 


char 

2 byte / ' 

FFFF... 

Jafl3 j 

byte 

#1 byt© 

-128 to +127 


short 

P2 byte 

-32768 to +32767 

4 -v i ^ 4 A 

int ) 

4 byte 

-2147483648 to +2147483647 

long 

8 byte 

-9,223,372,036,854,775,808 to 
+9,223,372,036,854,775,807 

float 

4 byte 

-3.40292347 E+38 to 
+3.40292347 E+38 

4 _j^ i’iC. 4 \ l A 

double 

8 byte 

-1.79769313488231570 E+308 
to 

+1.79769313488231570 E+308 
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■ AjJtiuil Jjl \\aC> 

■ ♦»£*♦ 


A iL>jl1) AjAU 

♦* «* 

A j\a*\| 

Addition - £*?> 

+ 

Subtraction - e> 

- 

Multiplication - so- 8 

* 

Division - 

/ 

Modulus - <> 

% 

Pre or Post Increment - j*1jj SjLJ 

+ + 

Pre or Post Decrement - ^ji jj*u t AU uL-d 

— 


Relational operators - AjSkL> cjlifcte 

} Ajllala <L«j3 j (jjlLaja Jjjj Jjjtaj AjUala]! dli^UJI ^ A aV-n.L.',<J 1 dll jLaiVI 

y False jTrue 


Loaical operators AjalaLJI tl£L»lxll 

(ljUjULa) Ajlkia 



A ilaatil A_i&La 

♦♦ «* 

AjUtll 

A_iL»*Jl AjAU 

♦* ♦* 

A jUtll 

And - Laiij 

&& 

J (> J^'X JA 

X > Y 

Or - ji 

II 

Y i> jLal X J* 

X < Y 

Not - o*z* 

1 * 

Y -J jlutA jl X J* 

X >= Y 



Y -J jLw ji X Jfc 

X <= Y 


^ / 

Y -Oji— XJ* 

X==Y 



Y ^ cilk X Ja 

X != Y 


: bit operators <^!ialxSI 

^g jiaui ^Aiix ^ dl^tdlj l** A d^Lalc* ^(AklLujI <jkd liUJl Akl 

A>u3 ^oA^.1 j Aulk ^jC, ojluc* L_SjjujL^JI ^ (jj^kj SA^>j jx j bit JI 

JjVl dull _ l_luj1i11j ^>kl du du JjUS tgul d!>L&t*Jl SAA AjALs 1 jl 0 SA^Ij 
^likall ^^jlull dull ? ^ulull JJaIaI! i J-a JjVl dull jjUL (JjVl 

Ia^Aj ^jlull J- 1 x 1 ia 1 I cl)^ ^ 5 -^H dull jjUu (JjVI 


Ajlotll AjAL» 

AaLoxJl 

bit Ji csjiu^ Jc. - AND 

& 

bit J' c5ji^ L5 lc’ - OR 

1 

bit ls - XOR 

A 

bit J' ^ic. - NOT 

- 

bit Ji h jL-j ^1 j! - Left Shift 

« 

bit Ji l s^ AJ j! - Right Shift 

» 
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— [ j jJ ^9juA / *\ ^ I 
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lilAil 4 jL 1 ^ ~<^1 CjjjJj 


if - else : >«i 

if 0 
{ 

- ja \ j \ 


} 

else 


{ 

} 


-ji 


switch (switch-expression) 

{ 

case valuel: 
case value2: 

case valueN: LijiU 




: while 


: do-while 

do 

{ 

- ja \ji 

} while (AilaJI jlj-uwl Jaj*i) ; 
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— ^jjj^SjuoS / *\ ^ 
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: AjjljHil for 

for (jjxIaU • AilaJ| jlj-aluj) Jaj-uu • jJlLJI (jtualj jl Sjbj ) 

{ 

- ,^nU j-a!ji 




uwi for, while, do/while , switch *4? <_4'^ break 

£jLiH J a ^.Uj Ijja 4^® 

.switch <44 >^jj JIaaV j \ <al*. juiii qa 1 j£jx jA break 
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CjUjIS Java Language 


- jJ| lxA\ ujj Ai uLjju 


AQn ^Jdla) (J^3^ J* (J^ SjW° C5^ ^jij^a>JI 

£§1 ^aII (3^ 3?^ ^e-^uijlj ^9 L_flJ^)3U AiC*j4 ( Ja£9 

^k 4i3^aJl Cj iULnl] J jx^a jll ^jj C* n^k t tg-}9 dsULnll ^k SjjL^IaII 

.(index) ^kj^\ ^3jj ^3 l^j^ 3 0^ ^ 

*la.lj £judl I** ^j£]| (J* A ^)JC* (JJ ^^- 3 ClAi <jLiJlj 

_(Jj^a^L<i ^9 *L<u9 ^-J] 3a.LaJl UJ^ ( ^^jujI) 


int arrayl[ ] = new int[9]; 
int [ ] arrayl = new int[9]; 


_L)3Li Q ^\^£, y $\ ^<a Akjkx^j^ cdlljA 

L_flJ^)XJ Aio ^jj AjjIjjj] Loj9 4k jL^a^J] £j\ ^jLiikl <j£alj £-ilaiuiJ 



A-ijlStill *Uuk]| Aj V^- 3 r*- 3 - 3 A_ijI^jjI Lg_i9 

.* .* \ ^ f ** *c ^ ** 

^1 ^bU AjjlSiill ^jSIIj .IgJ ^51 j 



int, byte, short, long 

tk * 

0 

double, float 


0.0 

char 


\u0000 

string 

-> 

null 

Boolean *x 


false 


JlJLaJ ^1 13 j ? <9 

a'j Ai^jtf (Default Value) 

^ ls* 


i'J 



; A3L3I AJLj^lallj Ai 
int ages[ ]= {20, 18, 34, 42, 28}; 

i Lu 9 lijj^a.j 4 ages 39L_Lj^)xIij Lia 9 <L^aJI <j3Li 

^jSIi ^icr ^ii^ 3 ?^ "3 111 
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Java Language -liLJ' 


Two-Dimensional Arrays - 


I ^Ic- 4 a^Jj a*j <*—ili ciAiL_Lj^)xj (j^-j liU. AiJ ^9 

^jjAx ill <Ajli Ai< jLj J^ilalLudJj _ (jj.te \W Clili Clili 

4 SAaC*Ij L_fl jQ ^ ^ ^jlL^J (JjA^ S^)ljC» 


;dAi 


int b[ ][ ]j 
b = new int[3][4]j 


| <LjjIAL| L<u9 L^jUaC-lj (jjAaJ Cllli AiA iq^ jJajj (JHaIIj 

int b[ ][ ] = { { 1, 2 }, { 3, 4 } }J 

w 

^ic- ^ jll^J JjV! &AaC*VI L ^ ^ic. Cj’ ^ jQ v 

<jjJ>Ijxlc- ^ (g jli^J L_kj^a]|j SA^I 

vf 


int c[ ][]={{ 1, 2, 3}, { 4, 5 } }; 



L^i (J£ 


int a[ ][ ]; 
a = new int[2^Jf ]; 
a[0] = new int[5]; 
a[l] = new int[3]; 



£9l^a ^ j aAjLj. At i_flj^)*j ^ aLqC. (jaJJ (JlLallj 

sa«c.VI ^ya l aVi-v ^ J^c. ^Ic, •kk ij&j. Aall e^A L_fl ijkx^a 


0 

0 

0 

0 

-E- 

O 

0 

0 

0 



■ : lLLL;]l a^jQ. j-N. ->. i a ^ ^-lljil (_j£judll 

^ A[0][4] 


A[l] [2] 
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Java Language -liLJ' 


: Math 

.Q# 4JlS ^9 Ajill Ajjujj 


Jlla 



Math.abs(6.2) -» 6.2 
Math.abs(-4.2) 4.2 

X J 5ilkJI 4-ajall 

abs(x) 

Math.ceil(S.l) 6 

Math.ceil(-S.l) -5 

(jjSVl x (>« <$ 

ceil (x) 

Math.floor(S.l) 5 

Math.floor(-S.l) -6 

(j*.j^aVl L>* 

floor (x) 

Math.max(7j6) 7 

.y j^S 

max(x,y) 

Math.min(-7 J -8) -8 

.y j x 4 > Jai 

*>min(x,y) 

Math.pow(6 J 2) -> 36 

.y ^ tA>* x 

pow(x.y) 

Math.sqrt(9) -> 3 

■X J 

sqrt(x) 

Math.random() -> 0.24421 

‘ >4a.l jllj 

randomQ 


sir 


f 


\ Jlla 


public class UseMath 

{ 

public static void main( string arg 

System.out.println("The square root of 100 = " + Math.sqrt(100)); 
System.out.println("The absolute value of 40 = " + Math.abs(40)); 
System.out.println("The absolute value of -60 = " + Math.abs(-60 )); 
System.out.println("The absolute value of 10 = " + Math.abs(10)); 
System.out.println('^6 to the power 2 = " + Math.pow(6,2)); 

> # / 





public static void main(string args[]) 

{ 

int face ; // 5 

for (int i = 1; i<=5 ; i++) 

{ 

face = 1 + (int)(Math.random()*6 ); 

System.out.println("The Face in Try "+i+" is "+face); 

} 

> 
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Java Language -liLJ' 


import java.util.Scanner; 


3 Jlla 


^ aH 4x.Lila j jLaluij 


public class Addition 

{ 

public static void main( string args[] ) 

{ 

Scanner input = new Scanner( System.in ); 


int numberl; 
int number2; 
int sum; 
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Java Language -liLJ' <*1 



string str2; 

string str2 = "My Friend"; 


:strings - 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

: <j 

11 


’M' 

y 


»F f 

» r » 

’i* 

f e f 

V 

’d’ 



















str2[3] = ? 


str2[2]= ? 


str2[14]= ? 


. SAC-LoiaII (Jl jAII j -|- 


ll^)JAA 


y 


4_>*U 

*• 

4JU1 

^JIaJI AlxJ 

# 

lenathO 

S aIoiLJI 3^^ \ 4_i3 A^jli jI£a (JjI £^.3 

s.indexOf(t) 

Axj S 4^3*^^ aLLA\ 3^-^ t A^.jJ (jI£a (Jji £§ja 

* fry's * cM 1 

s.indexOf(tj) 

Q ^ixIIaII ^ Aj3 A^,jj <jI£a (Jjl £3 ja £^3 

aL^UI 3^b 

s.indexOf(c) 

Q jjjlIaII A_i3 A^ Jj jlLa (Jjl £Aja £^3 

j ^3 ^a1I Aju S ^JjudLudll 3^.1^ 

s.indexOf(c, i) 

Q jjxIaII Ajfi A^.jj (jl^A ^kl £3 ja £^3 

S 4-33*^)^ AJjudLuJl 3 ^^ 

s.lastlndexOf(c) 

<LudLudll Jib \ Aj3a jll <LudluJ! Aja a^.jj <jI£a £§ja 35 

*+ . S ^>j3' 

s.lastlndexOf(t) 

Y 


■[ aJjuJjuJI £a S AJ>jll aAjoAjuJI Aj^IIaj ^3^ 

S dijlS b] jqx^a aixjj t ^ja JSI s ijIS bt l. ill ^ Aixjj 

t (jA S Ia) L L^ja AJJUj t l£ jbjAi 

s.compareTo(t) 

. t ajjL^ s <—' 4 ' True 4 ^ 

s.equals(t) 



.t <j j-ajli siuluJij Iau s cP> ' 4 ' True 

s.startsWith(t) 

^ U^j s ^ s^j^j-a t j-ajli ‘U.ul.Ji c^ji£ 131 True 

.i 

s.startsWith(t, i) 

.t 4 j> jii UuaLolb s True 4 ^ 

s.endsWith(t) 



.S Aj>jll <LudLudll Jib j ^aII a^aII ^^3^ 

s.charAt(i) 
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Java Language -liLJ' <*] 


4JtjJ) AjALj 

AJI11 

.S 4-23*3^ ALudLaJI j jaII 3 a £^3 

s.charAt(i) 

j <ja I$.Aj S 4-13*3^ aJjuaLuaII ^ja ^3^ £^3 

.^1 

s.substring(i) 

i 3^ 1$-^ s 3 ' UaUI ^ja * 3^ £^.3 

.j-i 

s.substring(i, j) 



0 <j3a3' UaUI Ia 3^ 1 &A 1 .W <j3aj AIjoAjuJ £.L3jI 

Sjj* ^ 3^ <33^ a*j 

s.toLowerCase() 

S 4j 3^3^ ^ jua ^ ju ^' (3 ^ c53^ Saja^ Aj 3^^) 4LudLud $.Ludj| 

3^ <*— 

s.toUpperCase() 

AjIc-13^ S 4^3*3^ aLAJ\ 3 ^ Saja^ Aj3*^) aAjoiLuj ^.Ludjl 

aj133 433^ 3* 

s.trim() * 

3£ 3^*3 s 4^3*3^ 4^^^' 3 a saa^. 5-^3^^) 4-i^iijuj ^Laj] 
.char t> ^aj ,c2 ^cl 

s.replaced, c2) 

* V 

* K/ 

# 

# 

(r* 

jjjik; regexStr J' nis 11 t rue 

AialS 0 A i^a j )ll m ^ 

^.matches(regexStr) 

t .s- 5 rStr 3^ 3^3 saja^ 4^3*^) 4ijudlud $.33 

s.replaceAII(rStr, t) 

^AJudiA s 4 j3^3^ ^3oAjuaH ^ja 33^ 3^ c53^ 43 ^.LajI 

s.split(rStr) 












string first = "HeLLo My Friend"; 
char chi = "L"; 
string second ="My"; 
int plcl = first.indexOf (chi); 
int plc2 = first.indexOf (second); 


string strl = "don't stop the war"; 
string str2 = strl .Substring (6); 
string str3 = strl .Substring^ 1,14); str3 = "the"; 


: indexOf ^ JH> 

: Substring ^ JH> 

str2 = "stop the war"; 
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: replace JUxi^t JH> 
string secret = "always cheat and always steal"; 
secret = secret.replace ("always", "never"); 


♦♦tolIpperCase jjM ^ JM» 

string strl = "always cheat and always steal"; 
string str2 = strl .tolIpperCase (); 


: toLowerCase JH> 

string strl = "ALWAYS cheat AND always steal"; 
string str2 = strl .toLowerCase (); 



string strl = "peace"; 

string str2 = "pears" ; 

int Resl = str1.compareTo(str2); 

int Resl = str2.compareTo(str1); 

int Resl = str1.compareTo("peace" 


: compareTo JL**H ^ jii« 

f 



Resl =-10 
4 Resl =+10 
Resl = 0 


string strl = "My"; 
strl = strl + " Friend"; 




: + (append) q # 

, lkA? 0+-^ u+ 


X JaC- 

' C ‘ f' L-i-i jjl j 4 (JS (Jatil IjLa 


public class Advancedstring 
{ 

public static void main (string args[]) 

{ 

string st = "spring"; 

System.out.println (st + st); 

System.out.println (st); 
st = "hello "+ st; 

System.out.println (st); 

} 
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import java.util.Scanner; 

public static void main (string args[]) 

{ 

Scanner input = new Scanner( System.in ); 
string stl, st2; 

System.out.println ( "Enter 2 strings" ); 
stl = input.next(); 
st2 = input.next(); 

if (stl.equals(st2)) 

System.out.println(stl+" is equal to"+st2); 

else 

System.out.println("different strings"); 

if (st2.compareTo(stl)==0) 

System.out.println (st2+" is equal to"+stl); 

else 

System.out.println ("different strings"); 
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Java Language -LiUJl "j-1 


liuil AjlL gUjjjlj CjUjjl 

Class - ^ 


Syntax - (bl\ (J ^\ 


class . 

{ 

private 

private 

private 


Attributes 

dil ja^ll 


public.() 

{ 

} 

public.(.) 

{ 

} 

public.(.) 

{ 

} 


Default Constructor 
- ^=1 jaaVI 


Constructor 
. *U2I 


Copy Constructor 

*1 <La 1 aC- 


Get'ers 

Set'ers 


Methods 


public string TostringO 

{ 

} 


L-JJall UiUA J|jJ 


dj| jaaII L>^ 


(jl j \\ Alii] ? Ali]| Clll jaa] aJj! p\JaC»l dAj iljlt 

.(overloading) ^ 1 p' .ll] Jb! jll J-i.aaA.Li La li&j e^.lj LL Jya jliS* 
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Java Language dUJI 


£^£3 c* oil j Iajjc*j public , Static diL&Iil] UILoxIujI 

^Jl (JJj^a J^\ ^1] Uj^)^ 3 (^da 111 ^lll C5^ , L — 1 iLal^ll fc^A ^a A^al£ <j£ ^ do 

JjA^JI IIa Ig dll^Kll &1 Aj ^ ___ Alb ^1 l^iida JS\ C-IjjoJ ^^G^)J| ^Jjldll 

.tg-La S.l^.1 j <j£ jLdLaj] dl3j L_fl^)d] 


JLojlLuiVI 

juisit 

^jjjouJI diUi (Ji ^ Aij^x-c a j-v ajJI dUll£il 

public 

^1 Alill (^ jlLaui <^5^ Jai3 Aij^pt^ A i-v Jl dilljl£il 

private 

Jais Alill jJjaui ^Ic. Joi3 Aij^x^ Aj^s^^)JI dlldlSil 
AjIjjII l^-^jjaijjuj^ 1 §jjj ^lll diUillj 

#i protected 

/ 

cUlljill |_g j!ij.ax JaS3 Ai j^yt^a diLijlSlI 

. assembly c>^ <J^ 

Internal 


: assemblies 

j dAl3j ClAiLa ^ja ^3 La <J£ L_aLc SjLx clSSSITlbly ^^>*<11 

application jl£ j] , dll J exe H *•>'■%' oj^jj 

.dll <jl£ Bibliotheque £.jj^l ^jj jl£ jjj exe 


^Iddil ^)JC- LgJLaxJjul l 
Aiill Lgj jdjjj 



:static JU«^) 

AJ 5 jjjaua <jj£j Jlj^ilj ^j-IxIaII 

^^jjI£ c-ld (jj^ S^jujIaa LgJLixjjujI ^1 Alii] 


:Constructors 

Jlib ^3^ cJj^ C5^J ) V Ig Ali]| ^ajuol (JJd^J (J^Vl Aib (jC* S^)Lx 

*U^I * ‘ “ ** **'* 4 * 1 

£a JUJI ^A La^ Ax^jc, 

c> 


^ 5 l \u* d*j ^ Ig rsi Ad I ^ajuj] i AJl^ ^jc. ijlx ^A s-Unil 

Id Alill dj| >1*1^] 4dld ^aJ3 pUaC.1 ^ ? A n» ^ Aj3 i^A C-Ludj] *lX 

4c. fli Cj^* ^i^ 1 —1 u' C5^ ^ J*J , <J^ C5* LSJ^ 

.void c3 ^ (JAj ^ lJj 

***ti t i \ ** t***» ^ \ .t 


.VOld JLa*^l ( 3 ^ d^-J 7 cJ^ Aj^LxJI JlI 
Alii I Add (j^^VI (jti Alill dl^id] I g ]^>» ^ Lu 3 Id i j ^Idll ^jl 

" :Jm ojk 


class object = new class(argl.,arg2,....^argN ); 

Alii I ^a (^jCr (j^^VI (jb djljil^l ^a Ax. ja~\a jp'Vi Alill dul£ ^jj 

Igjb Aliil (Jib ^jJalj <vLb (j£j (jlj j dlUjUll £A (JaIjuII e jidj 

A-ilib d)!^)J3t!La (jj^J ptjj 
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Java Language -liLJ' 


class Point 

{ 

private int m_X; 
private int m_Y; 

//. 

public Point () 

{ 

> 

public Point(int x,int y) 

{ 

this.m_X = xj 
this.m_Y = y; 

> 

public Point(Point p) 

{ 

this.m_X =p.getX(); 
this.m_Y =p.getY(); 


al jjSY) fUJI 


fUJi 


s-UaS) 




return this.m_Y; 


//. 

@Override public string tostring() 

{ 

return ("X="+ m_X + " Y="+ m_Y); 

> 



tostring 

^ jA QOA Jjxj 
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Java Language -liLJ' 



class Circle 


{ 


private int m_X; 
private int m_Y; 

public static final float PI=3.14f; 
private int m_R; 

//. 


A CuIj jj*a« 
.Lu)J AjjIj Aj 


public Circle(int m_X, int m_Y, int m_R) 

{ 

this.m_X = m_X; 
this.m_Y = m_Y; 
this.m_R = m_R; 

> 

//. 


public void Print() 

{ 


System.out.println (m_X + " " + m_Y); 

System.out.println ("Radius: " + m_R); 

System.out.println ("Area: " + PI * Math.pow(m_R 
System.out.println ("primeter: "+2* PI* m_R); 


> 

// 


public static void PrintPI() 

{ 

System.out.println (PI); 

> 


} 




* - * * * 

C-Ludj] Aa LoC* ? jJjI plo JlLujI 

; <\)x.a t&\JLi L r .i.2kj 

.public j ajLjuLg • 

.void l>^ V • 

diljlol (jS Aj£-aj • 

.ovei oading d (JLoXJjujI • 

jjiuJ) jildi main - 



class App 

{ 

static void main() 

{ 


Circle c = new Circle(100,100,10); 
c.PrintQ; 

Circle c2 = new Circle(200,200,20); 
c2.Print(); 

Circle.PrintPI(); 


} 
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Java Language -liLJ' <*1 


class App 

{ 

static void main() 

{ 

Point pi = new Point(30,30); 

System.out.println (pi.tostring()); 

Point p2 = new Point(); 
p2.setX(10); p2.setY(40); 

System.out.println (p2.tostring()); 

Point p3 = new Point(p2); 

System.out.println (p3.tostring()); 


> 


} 


Methods OverLoadinq 

dll lil A\ ^3 


— dLuUii diljil Jj 

liUJl 4jeJ 

(_>d d(j (jjj 4*111 _ Alill V (JLax!L.mI 

V J dljlajLl! A ji aLS1ju4a]I dljiajLlI 

4lui^all dljiajlill ^jujF j! S^LlaII 4^jall l. h 


class Employee 

{ 

private string last_name; 
private string first_name; 
private float salary_per_hour; 
private float working_hours; 


public void SetEmployee(string In,string fn) 

{ 

last_name = In; 
first_name = fn; 

> 

public void SetEmployee(float sal,float hours) 

{ 

salary_per_hour = sal; 
working_hours = hours; 

> 

public void Print() 

{ 

System.out.println ("last name " + last_name); 
System.out.println ("first name " + first_name); 
System.out.println ("Salary " + CalcSalaryO); 

> 

} 


public static void main() 

{ 

Employee el = new EmployeeQ; 
el.SetEmployee("Yosef","Salim"); 
el.Print(); 

el.SetEmployee(19.34f,160); el.Print(); 

> 
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CjUjI£ Java Language -liLJ' <L 


Static Data Members 

^xl±u <jjI£ AlaJJ^a jdC* tgil L Vu^aj Aj^aLiJl CIjI jjxIaII ^A CjIjjaIaII 

Alii] 4jUc- Aic> CIjIjjaIaII SLi^ Sjla Iai5j .Alill 

jj L_njai]| ? A hx a Ala ClAljl£il a£j1Lou& A>aj3 Cj3^ 

t ^jA3LA ^JUJ L-jLud^J jl Sj^lilU 

AiUil ^ >\jqVi <vAj <j>* A \\x a Ala ciAljl£il ^*1 <jl > 1 ^ bilLa 

*i ** i ** ** i * ** t ** * 

c_il c>*- JjulJ 


class Sample 

{ 


private static int Count; 



} 

Alii! (jjd£j c> ^a Static Data Members 

Aaill (Jjxaj ^AC. dlljjjuxli o^A oLia. ojlis S^fij (ja jjJaC. 

CjUjI£ S^oLaiAj (JJ^ V Aljlall CIjI jjxIaI] A^jlll _ Alill ^ <jjI£ c-Uj ci^j 

_Ali]| ^ajaj I aJ^jujI LojI , L>^ ^ ^ this cP^' J (> 

0 vv 

. Aailt (_jx c.Lij (jjAj S^)2uIjx J ■ dulj ^)J.LLa Ja■ ■<j ■ (Jljx 


Sample.Count 

Static Methods 

m A^l VI uSl£ll V JIj^a Static Data Members Static Methods 

.-^'^ iix sjaU Static Methods 

Static Ai>^ uj^ Static Methods Static Members J^ 

(ja (jjl£ (jjPJ b^y!iLiA ojjj^aA (Jlj^l 


class MathMethods 
{ 

public MathMethodsQ 
{ 

} 

public static int Sum(int nl,int n2) 

{ 

return nl+n2; 

} 

public static float Avg(int nl,int n2) 


{ 

return (nl+n2)/2; 

} 

> 

static void main(string[] args) 

{ 

System.out.println (MathMethods.Sum(20j40)); 
System.out.println (MathMethods.Avg(50,30)); 

} 
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Java Language -liLJ' 


: 1 


public class DoubleA 

{ 

private double x, y; 

private boolean b; 

private static int counter = 0; 

public DoubleAQ 

{ 

this.x = 2 ; 
this.y = 2; 
counter++; 

} 

public DoubleA(double x, int y) 

{ 

this.x = x; 
this.y = y; 

} 


tij ?double t> cbJ* jW 

J AJUI C-jgj j liLil ^aJU L_)ljkl 

V jkl (jlS lijj 

static j ^ 

A-iaa) kj ? counter 

1,1a 

?DoubleA ^ ajjUj 5 Jb ^-uSi 


I I I LUUII LCI j 

V?* 





public double getX() { return x; } 
public double getY() { return y; } 
public void setB(boolean b) { this.b=bj} 
public int getCounter() { return couaygj 
public double powXY() 

{ 

if (b) 

return Math.pow (^x); 

else 

return Math.pow 

} 

^Override public stri^ tostring() 

{ 

return "DoubH^^x= ,, + x +" y= "+ y +" b="+ b +" counter="+counter; 

} 


Lj j 0alj^)J ^JaLa L_u£i 

. ^ ,DoubleA ,(jj) • 

jf ^3 AjLa*JI L^js s^a powXY ^H■ aj • 

. else jiajJi ^ ajLuJI i^a jis ijaj 

. JjVI (JjJ-laa L)- 1 ^ ,Lw) • 
.CjLuI£JI Ajx jJaj i kuaj Wo ^11 • 
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Java Language -liLJ' 


♦ 2 Jtj*-* 


class A 

{ 

private int num, sn; 

private double f; 

private static int counter = 0; 

public A(int num, double f) 

{ 

this.num = num; 
this.f = f; 

counter++; sn = counter; 

} 

public A(int num, int f) 

{ 

this.num = num; 
this.f = f; 

counter++; sn = counter; 

} 

public double getFQ 

{ 

return f; 

} 

public double getNum() 

{ 

return num; 

} 

public void set(int num) 

{ 

this.num = num; 

} 

public void set(double f) 

{ 

this.f = f; 

} 

public void set(int f) 

{ 

this.f = f; 

} 

^Override public string tostring() 

{ 

return "Integer="+ num +" double="+ f +" sn="+ sn; 

} 

} 
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class B 

{ 

private A memA; 
private string x; 

public B(int num, float f, string x) 

{ 

memA = new A(num, f); 
this.x = x; 

> 

public B(A memA, string x) 

{ 

this.memA =new A(memA.num, memA.f); 
this.x = x; 

> 

public string getX() 

{ 

return x; 

> 

@Override public string tostringQ 

{ 

return memA.Tostring()+" string=" + x; 

> 




jA U ^Sj A fcill 

(jl LaA.1^.1 (\ 3-vs^Q JaC-l ?La& La (jjj ?(jjl lal £Sj B ^3 


^3 jjiiLall 13 a 


static void ain() 
{ 



■j • counter static 4 ^' t- 


? A^i 

; CjLulSil 4 J-. . ^ i_La ^11 £jjj 


A al= new A(3,6); 

A a2= al; 
a2.set(5); 

B bl= new B(al, " I am al"); 

B b2= new B(6, 6, " I am a2"); 
a2.set(6.5); 

System.out.println(al); 

System.out.println(a2); 

System.out.println(bl); 

System.out.println(b2); 


} 
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♦ 3 


t> subject jLu .SubjectGrade 

.int t> grade , string 

: (UML) SubjectGrade a^Ij ^LuS 



.^jA' ? < ^=^ 1 ^ SubjectGrade <>* A .£ 

u_&> ^ .SubjectGrade t> Lr^' (Id) <-djJ .a 

tilli (Jxij c. qj^ ? Cl n juajI CjUjI£1I 1 


ULuoLuaJ IdCc- ^ j ^ jjoiIaII J31£U) _ Aliil A-kjujU A-ijlL A.jUo c- jj£l __A 


-36- 


— ^JJJ^SLudS / ^ ^ >C 1 























Java Language -liLJ' 



:4 JIjh 

:(UML) A^i 




A(int x) 

4 LujjaJJ 4-Auiilj l ua ^, X SjoaI] 4aJ jl AojL 4jUc> 

A(A a) 

a 4 »LujU 4 ajL A.j'aC' 

int getX() 

.X Sj^-aJI *li3U Aib 

void setX(int x) 

.x sj±aJt Jj*j 4ib 

(©Override string tostringQ 

x is: <x> ^ 4 j jj*j <Uij 


: A-JUll diUall l_u£j AiLudll 43ill ^lc* jUic. VU 


public class B 

public class TestAB 

{ 

{ * w 

private A a; 

static void mainQ 

private int y; 

{ 


A al = new A(6); 

public void setA(int x) 

B b = new B(al,ll); 

{ 

A a2 = new A(al); 

this.a.setX(x); 

JetA(12); 

> 

■sA*L.setX(36); 

@Override string TostringQ 


i 

System.out.println(al); 

return a.Tostring()+ "y*. 

System.out.println(a2); 

is:" + this.y; 

System.out.println(b); 

> / # 

> 

> # V 

} 


## 


4 A AjAII c_u£i (I 

<J£Ja]L dujS Clul£ 13] j B ^3^ C-luS ^lill a_ijLJ1 Cy* <J1 (s- 5 

c_jj£j 13] TeStAB 4uill Alili 4>/n <jj£j 13La ^i^j^all Clm£ 13] _ ^p^j^all 

Lia^Jl La ^-L^-sall (J£judl\j 


:2^> 

• 1 Aijjta 

public B(A a, int y) 

public B(A a, int y) 

{ 

{ 

this.a = a; 

this.a.setX(a.getX()); 

this.y = y; 

this.y = y; 

} 

} 
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L 4-ilaC. A^L hkz (> ftaS Jaj 

£>j Ctor l^> Ctor i>) 

C-l'^LaH <L}]jl ^j 3 £jJai_jl AjIaxj *Li«_a <Lljlj AjLoC- ^C-LulLI (jl ^ya 

4jjj£*a ^]a ^a^C .j eljj (_^a ^UaJjui-all S^liluiVI L_fl^Jl 

.AjjUll AjLoxJI (J^lsUjolj <_*>! <■“ '1 aK < 



public class Employee2 

{ 

private string m_LastName; 
private string m_FirstName; 
private float m_SalaryPerHour; 
private float m_WorkingHours ; 

//. 

public Employee2() 

< / 

this(".","."); 

System.out.println("First Ctor"); 

> 

public Employee2(string In,string fn) 

this(ln,fn,-l,-l) ; 

System.out.println("Second Ctor"); 
m_LastName = In; # b*«r/ 

m_FirstName = fn; 

} * / 

public Employee2(string In,string fn,float sal,float hours) 

System.out.println("Third Ctor"); 

m_SalaryPerHpur = sal; 
m_WorkingHoyrs v = hours; 

> 

//. 

public void J#tEmployee(float sal,float hours) 

{ 

m_SalaryPerHour = sal; 
m_WorkingHours = hours; 

> 


public void SetEmployee(string In,string fn,float sal,float hours) 

{ 

m_LastName = In; 
m_FirstName = fn; 
m_SalaryPerHour = sal; 
m_WorkingHours = hours; 
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//. 

private float CalcSalaryQ 

{ 

if(m_SalaryPerHour == -1 || m_WorkingHours == -1) return -1; 
return m_SalaryPerHour * m_WorkingHours; 

> 

public void Print() 

{ 

System.out.println("frst="+ m_LastName +" Last=" + m_FirstName); 
float sal = CalcSalary(); 
if(sal == -1) 

System.out.println("Missing salary information!"); 

else 


System.out.println("Salary = " + sal); 



Employee2 e2 = new Emplpyee^"Sami","Yosif"); 
e2.Print(); 

System.out.println() : 

* f 

Employee2 e3 = pev^?Employee2("Salim ", "Yosri ", 70, 140); 
e3.Print()^ 

} 



jUM W xJa j s_ j 


Output: 

Third Ctor 
Second Ctor 
frst=Sami Last=Yosif 
Missing salary information! 


Third Ctor 
frst=null Last=null 
Salary = 9800.0 
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Composition 4-^ (!>* ^_^ gr (j^ 

: UJ^ ~ Point <j£Ji ^ji.15ijjlaj 4jj£j — Circle ^4aJi 
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— f jjo^) AJlaj 

;AjUj) UML ^kLa fruijj 

t> lp^ , (Radio) jh^'j t> lp^ c^- u' t> (Store) (1 

. (freezer) £jp t> , (TV) j^ls £jj 

. (Ernployee) t> cp^ u?j^ i> (Farrn) (2 

t_jiiL jj <># (jjis ^jJc. Ajflii J lp 1 (ClassRoom) < - (3 

.(Subject) ^ t> oai£ ^ s-^ p£j (student) 

(Book) ppts ty 0* Lp^ ^ ^ - (Library) (4 

(CD) <_pa^jj i> cpts ^yic. (jjaj (DVDStore) (5 



. Garbage Collection 

r Garbage Collection 1 £*±* 

JjUaj ^ ^jg k* liUJIj Qpp "‘lujLi (JIa dAil 

kil jiksli Ija jj^ SjSaj ( scope lW' 

jjaIaII AWljj - | | QAXJI jill liUJI 


iUaj 


c> 

+? 



jjj j ^K\ l J^U. 

jJ liUJl ^3 tillilj cjijaiJ L_fl jjoi 


Garbage ] ^aL^Ji ci^i^g ^^y^ ^Ia^jLojIj s^lg 

[ Collector 

c> £J^' l> fJJ (^' SJw^' cyA 

[ | } ] (jjjjx^l^.\lj liUJIj ^^judllj cpp ciAil Aw*n ^111j JjUoj 

Lai A-iljVl CjIjjaIaI] AjjouIIj lgJ!)Lk L^llLc jjxIaII ^jjfLjj 4\y*ji <Sj£ (J£joiJ 

^JUll Jlloll [ new ] ijjy^W ^I^VuaAj Lauj c!jUjI£ 1] Ajjudilb 
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{ 

string alphabet = new string ("abcdefghijklmnopqrstuvwxyz"); 

} 


- Jjaj - o jjL^aLaJi djj^Luo [alphabet ] ^ -^-^j 

laUJI a ja-o Jtj LiA j J <JaJ j*4' aJc. Jjj gji [string] 0^1 ^ 

c!jUjI£JI ^jlj j djliill ^jc* Ia 3ill 

^ diil£ 4 «vt n^\l ^jSj 3 LgJ Jj Vj lAjLudjj ^aJ 

(jx <_}^.Jj (jj^ Ij‘'' *»h ‘**vI aa J£j diljjl^l a ^1’L I ^ L-vjj ij£|jj| 

(JijJuJ V <_£ J.I SjUxJj lilaJL <j^aLk ai&j cpp jLi ^AJ J 

# ^ 

LaLoJ ^pLJUdJ (jl (JJ^J ciliC> VAj ^Hxj L-J^jujJ (3^ cdllj 

( ajJa^Jl ^LiIaxj ^xjujJ (jl ^ g ^ .a jSJj ^alxJall c^lljljJ (JlLa 

. r 

# finalize (): 43 jj43i 

di^La^-all <Iui 4_2 ajuAJ l£Jl e.Lg-31 (Jaj3 ^gC-SluH Jill AjjjJall 4 ^ojuij ( ^Jj (jVI Jiljj 
elgjj Jj (jl QA>yf\ (^l>J finalize ( ) jl AjjJall e.AA liLaJLj 4_^al_iJl 

(j^lc-j (j-a ^£l!ill 4JL Jail a^A (JHall (Jjjjaa (Jc .j 4_La Jl£Jl 

Jl ei^yi aLjL a Ljjjaj 3^*-^ 3^^ Cy* (jjlSJI 4 j a^.jj l q\*\\ 

^al*Jl (J£joi]|j ^gJLAlj liL^Jl \_£ic,s±uli L * 


protected void finalize() 

{ 

// finalization code here 

} 


[protected ] Sjj>^\t 4 4 *K\\ \ \^jj 4 4 y^W ^Ic- 

Ajill (J jj^a jll ^-lAJ 
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^a^iL Aiill cillj ^9 4ju*Ii VIjjuj LaJ^) C++ *UlL CJ^J 

[destructor ] J lU*-^ ^ ^j^j ^1 ci>UjI£]| ^ 

JjUaJ (JA <jjl£Jl (J-US ^CmVujjJ aS\ liUJl ^ 4_njul (JC* L (^^11 

t> uj*i? <£& <_U*j [ elgjVI ] liUJt ^ (jiij 

VIj-* <«_l^)jJaj e^Sall 


class FDemo 


{ 


int x; 

FDemo(int i) 

{ 

x = i; 


} 

protected void finalize() 

{ 

System.out.println(" 


} 




+ x); 


: J^» 


// generates an object ^at is immediately destroyed 
void generator(int i) 

{ 


} 

//■ 


} 


FDemo o = ne 

# 


class Finalize 


{ 




emo(i); 


public"Static void main(string args[]) 

{ 

int count; 

FDemo ob = new FDemo(0); 


/* Now, generate a large number of objects. At 

some point, garbage collection will occur. 

Note: you might need to increase the number of objects 

generated in order to force garbage collection. */ 

for(count=l; count < 100000; count++) 
ob.generator(count); 

} 

} 
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(jjfLj 4_iuia^)C.j 'La^.jJ ^stJj 


Finalizing 58493 
Finalizing 66085 
Finalizing 66084 
Finalizing 66083 
Finalizing 66082 
Finalizing 66081 
Finalizing 66080 
Finalizing 66079 
Finalizing 66078 
Finalizing 66077 


Finalizing 65974 
Finalizing 65973 
Finalizing 65972 
Finalizing 65971 
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Arrays & Collections 

AWx ^aJJ Cl)Lg _^y 4.3 jkk^A^j CjUj\£ 4-3s-Ludj] 

? l§-j3 djULull ^A SjjL^IaII ^Sl 

*aA e.\li B djLg-^. y^\ 4x* ^xxiVi LojI ClAijl^ xxi n V Ais-Ludj] 

CjUjI£1I C-Uj ^aJ Cllg.^kj-Jl 4i jix^A C-Lb ^aJJ c!jUjI£JI 


class App 
{ 

public static void main(string[] args) 

{ 

Point[] arr = new Point[5]; 

for (int i=0; i<arr.length ; i++) 
arr[i] = new PointQ; 

arr[0].SetPoint(ll,22); 
arr[l].SetPoint(33,44); 
arr[2].SetPoint(55,66); 
arr[3].SetPoint(77,88); 


arr[4].SetPoint(99,ll); _ 

~\ 

4x-1_lL1] ^ <L^ia 

for(Point o : arr) 


{ o.PrintQ; } [ 

<C.Uiail 2 

for (int i=0; i<arr.length; i++) 

{ arr[i] .PrintQ; ) 

} 

> 



w 


4*-^' SjJaAIL Aa^S j 
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Add + Remove JMi- 


public class Subject 

{ 

private string name; 
private int grade; 

public Subject(string name, int grade) 

{ 

this.name = name; 
this.grade = grade; 

> 

public string GetNameQ 

{ 

return this.name; 

> 

public void SetName(string name) 

{ 

this.name = name; 

> 

public int GetGradeQ 

{ 

return this.grade; 

> 

public void SetGrade(int grade) 

{ 

this.grade = grade; 

> 

public void PrintSubjectlnfoQ 

{ 

System.out.println("Subject Name:"+this.name+" Grade :"+this.grade); 

> 


} 


class Student 


{ 

private string name; 
private subject AllSub[]; 


public Student(string name, int NumSub) 

{ 


this.name = name; 


this.AHSub = new subject[NumSub]; 

> 

public string GetNameQ 

{ 

return this.name; 

> 

public void SetName(string name) 

{ 

this.name = name; 

> 

} 


-46- 














CjUjI£ Java Language -'-4LJI <L 


public void AddSubject(subject subl) 

{ 

int i; 

for (i = 0; i < AllSub.Length; i++) 
if (this.AHSub[i] == null) 

{ 

this.AHSub[i] = subl; 
break; 

} 

> 

public void RemoveSubject(subject subl) 

{ 

int i; 

for (i = 0; i < AllSub.Length; i++) 
if (this.AHSub[i] != null) 

{ 


} 

> 

public double GetAVGQ 

{ 

int i, sum = 0 } count = 0; 
double avg=0; 

for (i = 0; i < AllSub.Length; i++) 

{ 

if (this.AHSub[i] != null) 

sum += this.AHSub[i] .GetGrade(); 
count++; 

} 

if (count > 0) avg = (double)sum / count; 
return avg; 

> 

} 


class Program 

{ 

static void main(string[] args) 

{ 

Student sl=new Student("hisham"., 4); 
Subject subl=new Subject ("Math" , 100); 
sl.AddSubject(subl); 
sl.AddSubject(new Subject ("Heb"., 70)); 
sl.AddSubject(new Subject("Eng" , 80)); 

> 

} 
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ljUjI£ AIjL^a j ljUjI£ — (j-jjL-oJ 


: 1 

<LiI lil Aai ll 
♦♦ 




A (int x) 

Iaj^. UjI£ ^judL x J uW 

A (A a) 

^CjujUII ^jUll 

int GetX() 

X ^ 

void SetX(int x) 

\x ^ 

string tostring() 

X 4-ajS .luu 

x is: <x> * *f 7 

;A-j]U]| ^JalLJl A ^ic* £.Uj Ujj£ 


public class B 

{ 

private A a; 
private int y; 
public void SetA() 

{ 

this.a.SetX(17); 

} 

public string TostringO 

{ 

return a.Tostring() + ” y is: 

} 

} 




is.y; 


class Progra 
static voi 

•v E 


main(string[] args) 


new A(6); 

B b = new B(a1,11); 

A a2 = new A(al); 

b.SetA(); 

a1.SetX(36); 

Console.WriteLine(a1 .TostringO); 
Console.WriteLine(a2.Tostring()); 
Console.WriteLine(b.TostringO); 


/\ 4_ja]l 


j jjJlall (> J** (/' ■ B 4^' ^ grM' ^jj 

Ajjudillj VI jLal (jjj VUai. 


public B(A a, int y) 

public B(A a, int y) 

{ 

{ 

this.a = a; 

this.a.SetX(a.GetX()); 

this.y = y; 

this.y = y; 

} 

} 
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4 u^l ^\\ ^ 4jill ^Jl liLjal | J 

private int p; 

SetA sA^i B ^ ^j#-j 

public void SetA() 

{ 

this.a.SetX(17); 
this.a.p = 17; 

} 

(Jlc. >^i jjjjmII Ja 
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Song 


string name; 
int length; 


Song(string s,int 1) 
Song(Song s)j 
string GetNameSong (); 
int GetLengthSong(); 
void SetName (string s); 
string tostring(); 


Java Language -liLJ' 


;2 

:Song uml 


void SetName (string s) 4 ^' 
7^.1 jj LI copy ctor ctor -J' 

^L_U^I 


:Disc ^ll uml 

K 


Disc 


const int MAX_SONGS=10; 
string nameDisc; 

Song songs[ ]; 

Int currentSong; 




Disc(string s); 

Disc (Disc d); 
string GetNameDisc (); 
Song[ ] GetAllSongsQ; 
void AddSong(Song s); 
void SetNameDisc(str 
int GetCurrentSong() 
string tostring()j 





string Tostring() 

.(jaul nil i_uSI 
JdlAll 4±iSi 

GetAllSongs() 

yiAll <_i&i 

AddSong() 

yiAll <_i&i 


( 

jA .j Song ^ Cy* c-Liu] 

^cjujUII CJ^ ClAAj^al jxlI j^\ <jjI£ 

jJ 4 <C^Lllaj Eg U3.IS (JjJ^la cJ^ (jLjjLoiLa jUjIHI 

(j^ajL^aa* As ^Lila 

AjljkxiiVI ,^1 jjlucV' Disc ^Jjl£ C-Ludj] 

j (Compiler ^ c*ovi v 

ftkk C^l£ lil JaJl La 

Song si = new Song(); 
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:main i^a ( ^ 

int n=int.Parse(Console.ReadLine()); 
string s; 

Disc d = new Disc("sky"); 

for ( i = 1; i < n; i++) 

{ 

s = Console.ReadLine(); 

d.AddSong(new Song(s, int.Parse(Console.ReadLine()))); 

> 


^JUJ I (Jaij ^jjajujVI ja A-iic.1 ^JUJ 1 Jjflluu! • 
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; 3 

AjIAj Cl^jj AjIAj ^cjjLj l * vW (JA AiSjLc* <LgUj^)]| 

^Ujj ^jili jiLu - Calendar 

i*vvn Aaa — Event • 

(' -^J.^ 4^1^. V_j oDa*-a^ ^(JlLaj 4 j 3 — Dete * 

4^1^ V_j oDax-a^ (JlLaj 4 j 3 — Time * 


Event c> a^ll .365 


Calendar <uttt 

.^n'I ^jic. (_£ja^Jjl Aaill ^Jc> 

,u .4iJi; Year 
i> 4i>^; Events 

'diLiLucJI 



.AijL^a-all 4iiuilt jla! jLj£ \ ^jlj • 

c3^' c3aj ^jjli Ja^Uj : tostring • 




Year: 2012 
Eventl: 

StartDate = 1/12/2012 
StartTime = 12:00 am 
Description: Meet 

Event2: 

StartDate = 

StartTime = 11:00 am 
Description: Staff Meeting 


the manager 


a aj. j Event ^ y c> Add 4Jb 

.false ^ Vjj u 1 ^ a! u 1 ^ u) true ^j ^i^Vi 


o- Event ty t> ^ ^ Remove ^ajudlj 2Ub • 

.false v]j ^ua? Aiia. j] true -^j Ai jL^ 

Date c> ^ ^ PrintEvents a^ • 

StartDate ^ ^i^Vi StartDate 
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Event ^ 


( AjIaaII a^Luj ? AjIaJI ^cj^Lj , L * Q j ) Cja^. <J£J 

; cgj^lS cjl lJc- 
/ uajLx^a^Jl *_L<LaJ LoJB a^Lj VjjVj • 

w ^** * ** ** ** * 

Equals^ • 

c 3 J udiil liaj duaJi jjju tostring ^ • 



StartDate = 1/12/2012 

StartTime = 12:00 am 

Description: Meeting with the manager 


i^Jc. (_5<ji <all ^^Jc. C-iLlal] (JML • 

^u> v .Calendar j Event u^l' 

, ,ikiJ! jj me j Date u^l' 

j Setters endar j Event ^jj<4^ • 

.cAaalt ^ Getters 

.yi ?PrintEvents * \\ ax \\ A_^.jJ) La • 

:c# L u tiaj Calendar La^U^)J c_u£ I • 

.(tostring ci>tL^i j^il Iaja^ lli£ o 

I Ak ClAAj^al«^L>^ o 

2011/12/12 C5^' o 
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Vj eUax^^ximej Date 


public class Date 

{ 

private int Day, Month, Year; 

public Date(int Day, int Month, int Year) 

{ 

this.Day = Day; 
this.Month = Month; 
this.Year = Year; 

} 



// Getters and Setters ... 


^Override public string tostringQ 

{ 


return Day + "/" + Month + "/" + Year; 


} 



} 


public class Time 
{ 


private int Hour, Minuts; 
private string AmPm; 


/ 



public Time(int Hour, int Minuts, string AmPm) 

{ Of 


} 


GetterS* and Setters ... 


// 


^Override public string tostringQ 

{ 

return Hour + + Minuts + " " + AmPm; 

} 


} 
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:4 Jl^*-* 1 


jij^ij jc. c «»^\i ."jiiis" pjjii ji^TV <^W 


jUUI 

(d^) Adldll jLS 
^-ic- ^ ^dll 




l**\\ jL» A\ c>^l li^j I jlilj ^jolLj (j-ajL^aaJl Lu 3 dll jlLa I jIj£ Jd.L UjIj • 

. Copy Constructor • 
. Jaaa s^ij Set'er j Get'er • 

\_j_jLuLa lil "3 ^ '\i3Mj ^Lal^lj£ a^lj Eauals ^-uAj aJIj • 


aJUdU 

."t-jiSj! . JLJI 

i^uii ( 3*^11 la^jj jiilili (j^ajL^xk Tostring 
TV Data: (Orion ,60, 6000) 





TVStore jjjjt 

Ajill ^Sc- b jlilj S^g-a.1 Alii I (JjXJ 

*d*ajL^aa. L_flJ^)xJj L-flj^all <jl.A 

30 Sjg.>V' 3ijix^a>a ^jud Udajlial Idb _B 

< 9 jq x ^^\l ^dil ^aJ Ai^ix^aA (JlLaJ I^^C* ^)lLal^)lj£ 

^.'N. 'N. \ I lj>£J 

^j^Ui 3 udi]! 3 aj ^ j*\\ sj^Vi (j-oSU-oa. tostring <^.D 

. ji*> *Vi 

is^^^VI Aaj)L^ ^J| AiiiJajj TV ^3 U-® a^lj Add AJlj 

.false ^ Vi j u 1 ^ ^ u' true a** 2 .j 
Ai jL^a (jx Aiiajj TV £3 3-a UjIS jlaljl£ Ikb ReiTIOVe fd aJIj .F 

.false Vi j f 2 u' true ajvj s. j*>Vi 
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■a jaj ->j Ai jix^a l-ptk (^ya Ajlk jlaljLj£ Aktj R0mOV0 

V'j true 1 jtiis AjlaJI ^ <jl AjkJt eAA ^ _^all jlg_aJ( L_aAa>j 

.false ^ 

^)Ja3 ^A^^Lall) La jtsll dllii^l_j-a dll^Lal^)lj£ A^Li Find ^-‘ JJ L . \~| 

AiAs .j jl (jjl££ e.luuJ t -. UalLa jlg^. (jC- <UIa 1( .(^ <Laa3 j 4jiLill 

.null ^ vjj 

Aj^j ^AII jlilall dllL^alj-aJ XV <j-a UjlSjlLal jIj£ A^lli Find aJ^ .1 




,Aiii^a sj$J 3 l*ajc a£ dipj TVStore (main) ^Ljj L.±si 


A^. J (j! c_Lu)LLall 
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CjUjI£ Java Language -liLJ' <L 

;5 Jt j** 

(QuadraticE) (i 

4J u*]i 

ax 2 + bx + c = 0 


:y?~ 


(J 'j (-glc- 4 jj]| 

. a int ^jj o* o 

. b int ^jj o* o 

. C int £\jj (j* o 

Saj-la. <Llalxx ^juajjj (j^ajL^aaJI £-L<taJ L«j 3 CjI jlLa I jLl£ jlkL LpL o 

. (f^j^ 1 1 >) §^'j Set'er j Get'er o 

.aJjUJi Jjk aac ai*j GetNumOfSolutions ^ ^ o 
^uii jj^i ^ aJjUJi Jjk. aa*j GetSolutions ^ ^ o 

.x 1 = ... x 2 =... 

<Jlijl£ la] "(jaj^a" «ii*jj 2 ^ ^Lal^l_j£ aidj EC|UalS o 

A}*J lilla LJ^U. . JU 1 I ^ISII 

^i i Alai*-o]i aj*j tostring o 

2 x A 2 + 3 x -&U 

a = 2 b = 3 c = -2 J u^'j^' ^ 

g;j^ c^'j QuadraticETester QuadraticE (m 

.main <ib ^ 

\t "\JQ M ^ 

ClAij^al^Ludjj • 
(jj^LujJ (JLoxJjojI # 
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: 6 


bJ)\jLui 4-li^C. Mm (jl Clj|^)ljjuJ ^l^ij A£^)ja) 


(^J-^aJ SjliC- j ■ 

^j-*aJ SjUc* jA j |^S^) ■ 

C-jl£jll JiJlC. ■ 



LlsUJax^ll li^j SjLluo ^joUJj ^ajL^aaJl LuS CIjI jlLa I jL£ liLj <jIj • 

Copy Constructor • 
JaSa s^tj Set'er j Get'er • 

<jjLoia ciui£ 13 )Aj^a" Aixjj sjLlua Equals ^ • 

aixj ^3 . juii 

^jouii lisjj s^jijjudli ^ajix^^k >i}*j tostring ^jujIj ^• 



Name = Opel Astra 
Nr = 0123456789 
Year = 2000 
Passengers = 5 
Price = 100 
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.main •*-!'- ^ <j jLu ls^ 1 j CarTester -l-Jl Car lU* 


JjuJ I 


(^ja ClAij^al ^aj AiA-lajujICI jI^Lluj 5 

SjUjJI -1CIjIjUjuj 2 (jl L_Aj^)xa 

^LlJl (JaxJjuj)^ ^gAjudLaull 


dj| jUjuall ^ja>\ • 


^ajj v <ji SjLijuJ £joiJJ J <j£aJ^ L-jI£j]| 

^Ha]| ^JA^ ^JA ^}j£l L-jI£j]| (jl£ lit B ^.1 j\\ ^jdll ^)XjaJl S^)l-LuJ 

. -i 4 # ^ 



. UJ* 


-Lull • 
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CjWS a+aji Java Language -liLJ' 

: 7 

^gJc. (_£jiaj (jl <• ^glc. ,c_jIj£ ^jjll Jlaj Book lij^a l_u£1 (I 

■U\l\\ CjLL^ilj 

string £jj t> .c_jM ; Title 
int c> .c_jLi£lS g-«]Ui! : ISBN 

string ty <> .m 1 ^' H: Author 

# _ 



.W^ Li ^1/Constructor • 

Copy Constructor • 
:^t j^uii jaj ai*j ; tostring • 

Title: Programming in Java 
ISBN: 12345 

Author: Sun Microsystems 

\ g y^ij J c t-a ^.i^. ; Set IS BN • 

Aixi! ji£^LJue >^ 3 *j j' 1 ^~* Lie-js«i -i^lj \ HasISBN • 

. juit i_jM ^ j LjLu^ 

t-J tiaj Book u^j BookTester ^JUJ b tL^a L-U^l (l_J 
.(Tostring Lic^ ax* ciAij^aibji£ ■ 

I LA djbj^ai j>a ^iJaJ ■ 

^3^)] I “ 

I LA ClAij^al ja ■ 
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ft 
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;8 Jt>* 

SA-C* AJjka CJJ^ 3 EMessage 


. lA> jAl 

aJLuj^}]| 

aJLuj^)]| 

jliL&!l aac* .ciAALdl *LuJ Joi9 Ia& t j ^aII b aJLuo jJI djliLa ax* 

.CjliL 1 o (>■ ^jj u' V 

:<_A c - Jxuij ji <■ L^ii i ^yic. .q# AiL EMessage <• 4-^' .1 

# 

a A A-Vllx-ok L_flJ^)xJj <jl.1.1 

: C5 iiili ^jouli AiLujjli saI&v Tostri 




SendTo: a1@b.com, a2@c.com,... 
Subject: <...> 

Body: <...> 

Attachments: Filel, File2, . 







‘ SAC- Ij jka <jj£j ^ ^akjaJ 

JjIjuj^)]| A^jUS ^A-Luj^a]! JjIjuj^)]| A^ajts ^SAjAaJl JjLuj^)]! A^ojU^ (j^akCi]! Aj^)J (jl 

a AijAa^a]| 

: C5 Ic. Ja 4 j y <. '&j^al \ (A& .Q# aaL EMail • 

a A A-Vilx-ok <jl jJC* o 

oAA L-flAaJl aAj& JUiAaJj jlaljj£ *aJLujj Akfc ReiTIOVe aJIa q 


S-lij aJjuj^aII JjL, jll A^ajUj SAjAaJl A^jI£ ^9 aJLuj^}]| (jx Cl 

_AijAa^l 0)jLo3^)]| ^il \ g W\\ aJLuj^)]| ClWj Ia19 aJLuj^)]| ^jujI C5^ 

Jjtj-jii ^is Remove Al I Deleted ^ajudlj Aib o 

A j\^ac. Adijj Ajjj ULa* <jlk I a] ^AklLuiAll jLaiJ <jl aJIaII a Aij>W^i 

_&AA L q>w\t 

.EMail EMessage ox j* u • 

a A£^lxJl &A& ^jJajj UML 

JjLujjII "i \)x a Akij Search • 

a lg x/iiL/i^ (jA Sa^Jj (JSVI ^-Ic* ygJkj 

?IaU1 j ?Search 4^3 • 
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CjUjI£ Java Language -liLJ' <L 

: 9 

■V s s.> (jjja" g-jiii Jii^j FootballTeam ^ 


'.i y^ 


iL-aiJl 


string .do^' H : Name 

string £d t> j^' H : Trainer 

.0 aJjVi Ui«j 3 .jnt £d c> ‘L^u. .‘—i'; Wins 
.0 aJjVi U^ua .int £d c> ^ :Losses 

■CjULxII 




.Losses j Wins ' 1-^ ej ^ ^ ^ \| ^ J ^ tJ 'L ® 

i^uii d^' ^ : Tostring • 


Name: Abnaa Sakhnin 
Trainer: No Name 
Wins: 4 Losses: 6 



^1 jj Cj! jL^aiiVt Aic. ^jj ; Win 
.^.1 jj cjijLuiiJi iic. ^jj ; Loose 


:nc. / t_ji*JVi ;cjUJVi (>» diijL^aajVi < 1 *^ aisu Percentage 

. djt jL^aljVI 


L] true FootballTeam ty c> ^ ^ :BetterThan • 

. jlaljlJI a l^ml iy (Jjuiasl ^LaJl (j^ 

J\ a!\^\ a }& jc. ^ Percentage ^ ^ dd^' ja d^aSn 

.Percentage Ai'^' lU*^ 
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:c# LUUaj FootballTeam Tester ^jujVj ••_Ljfi, ( _3 

.(Print jClAij^alI jjI£ ^,juo n ■ 

>c jjI£]| I 1a djLL^al ^_iLaj ■ 

.ciji ja 8 j^j 3 j] ch cp^ii ■ 

.^jLiikl (JA ^ajlj^akj UjI£ ^gjudlj ■ 

^jJa jJ c$' ^j*-^ BetterThan <_U*- 


LuU 
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Inheritance 
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Java Language -liLJ' 


Inheritance 

Opp ciAjjI£JI ^^aLa^ IaiaII ^a 

1 g ^lill djUill ^IaVuJ <j£^j C* n^k jJjialil liLa> <ii ^ tg-L* SAliiujVI 

l qL>ij SAjA^. l_u£j SAa^ IgJI <j>a Ua£Ljj lAAjqnj 

Adill jLu^l ^j£^aJ 4^j,Vq\t Ajill ^ SAJjjlall Cjjjj -1^3 SAjA^J! CjULuIIj 

. Base cr^ ^jjj-^'j Derived ^jljil IaIai^I saja^JI 


Base 




Derived 


^Ic. Ij^joi IjuLc. t a J ■ 






J L*lU^ s-Ludj] Aj^)J Uj) ^jAajliij / cJL5a 


^1 iAlA\ l % iL^\ aIaIJ jA 

C_L^juoj ^Iaj! dll 


I lAA Ul L-jLuo^JI ^j>a ^lAA <LujI^)Aj 

<j] djj^ BankAccount ^ jj ^ 


^laidLuol j t-sLaiJI <Lqj 3 A^joij ^jj^^ d 4_] j y (1)^ ^^*-ijailj 

^jl*J( y 'Lo«v\ l^dj L_aLiaJj 4 j 3 c-LodL (JjjLuJI £c-«lj ^)jJ! jjjlali] AjIjj]! 

(JIIaII ^)Jaji ,(_f J$ >T)li ^jI*JI ^jjxaa LjajS Lg_Jl C_sLjaJj 


public class SavingAccount extends BankAccount 

{ 

private double interestRate; 

public SavingAccount(double rate) 

{ 

interestRate = rate; 

} 
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// addlnterest method 
public void addlnterestQ 
{ 

double interest = getBalance()*interestRate/100; 
deposit(interest); 

} 

> 


u' (JIUI (Jaialjj 

cod© reuse Sjii s^ix.) ja AisijjH cjuJ . i 

cIa Juiijj ~ jAk jlajV (JjJuaII j 2jjJ SjcllUa Jv-vlml cilia. 

.(JjL-aall 

c5Uiv (superclass *4*11 cr^ ‘- 1 jj 2 c - i '4]' .2 

J (parent class) 4&1 <ja uuJj a£jHJ( ciUUiiij ^ 

* k. (Base class) 

^ Igiv (subclass) cs^ 5 ^J 3 cA' .3 

(child class) 0 /^' vW'j 4^*41 ^aUJi ciuinlij jjjU! 

. (drived class) Aiii^i ciUali J\ 

4_iIj£j ajai Aic. eAila. A!sk ^1 <j 3 tlujjij AjIjjII 4_iLaC. 4 

' ' 

extends S ^ 4 ^Juol 

4 4 y^W Lg^Uudl (J^5L) C5^ ^ ^ Ootl Ajil] Ajill jl 

I AjIjjI] <L<Ajl1I 

class subclass Name extends superclass Name 

CJJJ tiljl liU. AJlS (jiajliij Ig-La CjjJ ^ajuol s-LudjL ^aj£J LcAlo .5 

Aaili dijj BankAccount J^j object 4^1 c> 

.object 
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Java Language -liLJ' 


<jj^' c> ^ object .6 

l a.^ic. ^ ^i w~' l oi ^j]i toString (J!l« cjijji£Ji 




Saving Account, cJ^aii J jjj AjIjjII (j±ii A^uuj^)]! 

.Inheritance Diagram jjl' BankAccount, Object 


A^alaJl Ajill ^3 ^6 ^juHa]I VjI AJii]I ^ ojI£ ^Laul Aio 

^aJ tg-}3 clj| AjjAia *Uu 3 ^^Jaxdl 


AjCr^)i]| Adill ^3 ^^a]| 
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:Super 

C1j\ \\ j <J Ajj1j]| Aaiil ^xjuoJ SllpCr 

Aaill Ja.b (ji 1 ^ pJ c-S LaV' diliiil’ ^,. il sj f ’ <~- a j 

_AjjI j]| 


public Employee(String frst,String lst,int ag,int id,int nm,String dpt) 

{ _ 


super(frst,1st,ag,id); 
this.emp_num = nm; 
this.department = dpt; 


4 '"'j ill plfrJlwiVI 



^lo j j Jlj^t ^-ajuii Super <Lal£ 

_ /vY 0# . 

ajljjj A^all toString j' toString 




@Override public String ^toStringQ 

{ 

String st =*?uper.toString(); 


*UU| toString flcjlul 

(j<aau 1 


st = st + "Emp Num: "+this.emp_num+", department:"+ this.department; 
return st; 
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: Methods 

<^1Ua (jj^j cjl < 40 ^ Ajs cJ^ 3 ^-^^>*4 

/% ill dj^LcLx^ll ^jjd^jj ^jujVI (JJdiij <40^)i]| <4^11 ^3 ^Ia^JjujI (J 

<94^)ia]| 4 i.^qiMI JIjuU *L<AjJI <li]| ^3 (<jl^4xJ! 

^ bVu j j U 4ijjia]| <>:& ^lo^U :uo tillilj (override method) c 5 -^j 

Clbaulj <JO^)i]| <li]| ^.3 SJ jjzI I <94^)Ia]| ^jQn ^li3 <JO^)i]| <li]| ^^4 

B LiLdl <li]| ^3 ASj^Jall 


L^] UJ^3 Jlj^ll Cjjj jl <40 jill <jiU <jl*4 (2 

^44 <40^11 <jill ^Jj gpa ^jjl£ £>J& ^IoJUjoi] Aio <JLaJl £>J& 

. ULd! ^11 ^ 4hJ*l\ ijiss 

T 

^o-iLaiij jjkJ! (_ya^)xl\ SAj^. g}^)Ja ^Ludjl <40^)ill <di1] (J^4 (3 

<JO^)i]| <ji]| dlUjt^ ^l^kiujb Ja^3 (Jlj^ll jl 


(Instance variables) 

-L^3 >l^j4 <*—CIjIJ4x1a1 <4jou]14 

UUI 4 Cjijj 4 <jo^)i]| <jill CjUj\£ 1 I dj|j 4 ilL* 

<jo^)i]| <jilI CjUjI£ 1 I ^So -La 3 j 4 ilLa <—^ 4^)*4 


a a ^a 1 1 
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(Chain Inheritance) jM s^u ^ijj 


Jj3 ^^UjujLjujI l xiajl (jt 



:ring fir 


/* 


: J^> 

. (Base) fca ^ -Person ^ 

. I^jjj <_£j^.Vl CljUall <_JS 

(Person)^^! 4 ^ 1 -Employee ^1' 

IgJ CjI$.I(J lj^ll JSJ CjI jj-all <JS ClljJ 

if* ^\ (Employee) ^ -Worker 
Ajaii J ; (Person) ^ *->jj 
E mployee J ^'j^' <^jj Worker 

. Person Mj 

^ if£\ (W^k^r) ^ SalesMan 

M J ^, (Employee) 

Worker 3 <^' j^' 3&^J SalesMan 


. Person Mj Employee Wj 


class Person 
{ 

private String first_name; 
private String last_name; 
private int age; 
private int id; 

//. 


public Person () 

{ 

> 

public Person(String first,String last,int age, int id) 
{ 

this.first_name = first; 
this.last_name = last; 
this.age = age; 
this.id = id; 

> 
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public void SetPerson(String first,String last,byte age, int id) 

{ 

this.first_name = first; 
this.last_name = last; 
this.age = age; 
this.id = id; 

> 

public void PrintPersonQ 

{ 

System.out.println("Name : " + last_name + " " + first_name); 
System.out.println ("id :" + id); 

System.out.println ("age:" + age); 

> 

} 


class Employee extends Person 

{ 

private int emp_num; 
private String department; 

public Employee () 

L. _ „ 

num,String dpt) 

i 

super(first,last,age,idJ: 
this.emp_num = num; 



this.department = dpt; 



> 

public void SetEmployee^String first,String last,byte age, int id, 
int num , String dpt) 

{ 

SetPersqg(first,last,age,id); 
this.emp_num = num; 
this.department = dpt; 

> 


} 


public void PrintEmployeeQ 

{ 

PrintPersonQ; 

System.out.println("Emp num:"+ emp_num + "\nDep"+ department); 

> 
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class Worker extends Employee 

{ 

private float sal_per_hour; 
private float working_hour; 


public Worker(String first. String last, int age, int id, int num , 
String dpt, float sal , float hours) 

{ 

super(first,last,age,id,num,dpt); 
this.sal_per_hour = sal; 
this.working_hour = hours; 

> 

public void SetWorkerSalary(float s, float w) 

{ 

sal_per_hour = s; 
working_hour = w; 

> 

public float CalcWorkerSalary() 

{ 

return sal_per_hour * working_hour; 

> 



int 


2 

public void SetWorker(String In, String fn ,byte age ,int id, i 
num. String dpt,float sal,float hours) 

{ 

SetEmployee(fn. In, age, id, jium, dpt); 
this.sal_per_hour = sal; 
this.working_hour = hours; 

> 

public void PrintWorkerQ 
{ 

PrintEmployee(); 

System.out.println ^nonthly salary = " + CalcWorkerSalary()); 

> 

} 




class SalesManl extends Worker 

{ 

private float bonus; 


public SalesMan(String first,String last,int age, int id, int num 

,String dpt, float sal , float hours , float bonus) 

{ 

super(first,last, age,id,num,dpt,sal,hours); 
this.bonus = bonus; 


public void SetSalesMan (String first,String last,byte age,int id, int 
num ,String dpt,float sal ,float hours ,float bonus) 

{ 

SetWorker(first,last,age,id,num,dpt,sal,hours); 
this.bonus = bonus; 
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public void SetSalesManSalary(float sal,float hours , float bonus) 

{ 

SetWorkerSalary(sal,hours); 
this.bonus = bonus; 

> 

public float CalcSlaesManSalary() 

{ 

return CalcWorkerSalaryQ + bonus; 

> 

public void PrintSalesManQ 

{ 

PrintEmployee(); 

System.out.println("monthly salary : " + CalcSlaesManSalaryO); 

> 



s.PrintSalesMan(); 
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(Inheritance Hierarchies) 

<LgLxJI (JjL^aall C*n*s ? (Jj^j 

ClAdillj (rOOt) L>^ 4-^}^ 

^aAiLc (JLo^iLujV i l-ajjujj (branches) 


-I CIjIjS i^xl (JjjLujI (jl ^ ^ 




(Jj3 (<JjujLujI Aj3) Ajj^)^g tjJaJi (jl (J^G-j AjjI dlUill S*l^.!j 

l$ CliUa 

: Jli. 
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; ^JUll (J£jalllj (J-lLlaUij S^)jh (JlLaJ ClAjill 



Circle 


Rectangle 

m_X 

m_Y 

m_Radiua 


m_X 

m_Y 

m_Width 

m_Height 






<jl SA& ? A.iii.1^1 (Jlj^l ^juaS ^)I^)£j j a£jola]| 

ClAjill ClAjill a£jI^ 1I ^.IjjaiVI . AjIjjII AulaC* aJojujI ^ ^ ^ 

(baseShape) ^ ^ 



; ‘^' !3a ^ic. AjIjjII -» 






(. flsl ali A_illli3! A nun 

• \ > - - 




: 

j J^Lu^l JISJI dij£j ^^jII diUall 

A^mll 


class App 

{ 

static void |lain() 

{ 

Rectangle r = new Rectangle(10,20,120,200); 

Circle c = new Circle(300,350 ,75); 
r.PrintRectangle(); 

System.out.println("Rect area= {0}",r.CalcArea()); 

System.out.println("Rect perimeter =" +r.CalcPerimeter()); 

c.PrintCircle(); 


System.out.println ("Circle area = {0}",c.CalcArea()); 

System.out.println ("Circle perimeter =" + c.CalcPerimeterQ); 

> 

} 
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Protected p J ~ Protected Modifier 


^>UJ( Jiv (Derived Class) ^j'J J'j J J* 

JiJ_iijj Jj^aj ajj! jii ciiUii] ajjj ULaJ. (Base Class) cijUii] 

Aliiill J Aj^)J ? A-LujLujVI djUill ^ ^ 


ClAdill ^3 SjjujLa^ Sjjj^aJ ^3 c j-ajL^aaJlj (jl 


\ g \ a j! (A-LujLujVI) 


Access ) J<Lj^)ia L_a^)xj <g_a.djLiJ <J!La lil-^JI AjJ 

^ protected - Ji' J'jAj' ^'jj'. (Modifier 

ClAjill j! 4^±a Cll3^)C* Ajill V] J Cy^i ^ ^ 

lill (4jjljJl) 

J (jijj - djij^) *id*J Ji jj*-aj AiLi^i c^uill protected 

, /v/ # 

4-alc. JIj^ll jl diljjl a^A (_£^)dl dll a!£j j ^jaau 4j_aJl (jjJ AjjuoLuiVI Aaill 


class Base 

{ 

private int m_Numl; 
protected int m_Num2; 
public int m_Num3; 

public Base() 

{ 

} 

public Base(int nl,int n2,int n3) 

{ 

m_Numl = nl; 
m_Num2 = n2; 
m_Num3 = n3; 

} 

protected void PrintBase() 

{ 

System.out.println("Numl = 
System.out.println("Num2 = 
System.out.println("Num3 = 

} 



,AjjI jll diUallj AaxAjJ ^I Ajall 


+ m_Numl); 
+ m_Num2); 
+ m_Num3); 
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public int getNumlQ 

{ 

return this.mJVIuml; 

} 

public void setNuml(int nl) 

{ 

this.m_Numl = nl; 

} 

public int getNum2() 

{ 

return this.m_Num2; 

} 

public void setNum2(int nl) 

{ 

this.m_Numl = nl; 

} 


//. 

class Derived extends Base 

{ 

private String m_Str = "Derived class" 

public Derived() 

{ 

} 

public Derived(int nl,int n2,int n3. String str) 

{ * ' 

super(nl J n2 J n3); 





} 




public String 

iis.m_Str; 
setStr(String si) 
this.m_Str = si; 


public void PrintDerived() 

{ 

super.PrintBase(); 

System.out.println("str = " + m_Str); 

} 

public void SetDataMembers(int nl,int n2,int n3. String str) 

{ 

setNuml(nl); 
m_Num2 = n2; 
m_Num3 = n3; 
m_Str = str; 

} 
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class App 
{ 


static void main() 

{ 

Derived d = new Derived(ll, 22, 33 ,"Moner"); 
d .PrintDerivedQ; 

d.SetDataMembers(10,20 ,30 ,"Zhahi"); 
d .PrintDerivedQ; 

d.setNuml(55); 
d.setNum2(66); 
d.m_Num3 =77; 
d.setStr("Zezo"); 
d.PrintDerived(); 



^ J protected 

*4l\^ Vj J 

. (get’ers , set’drs) Jal a n 1 Uj( jxj 
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- c> <-*3*-* Base m_Num sj^i ji jjiu 

. 100 0 c> ^ protected 

ig-jajjsu (Jja oiiLiJi A-ajkli Aajijjts <j^ijj ^ujs super.SetNurn() 

SjaaIIj 


? protected £jj t> s>Ji lit u' 


jljaJl 


( Derived8 Derived 1 ) (^j| Vi- *ib 

<11^11 (jLoxJjajV <jjAj (Jjj^a1 Ig i^*aj 

jjc A^a cjVUl*] J , super.SetNum() 
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Java Language -liLJ' 




(3Jj£ si.c.jj »Ua.j) Overriding and Hiding Methods 



. ajjIjIi ^iii Methods Overriding ajU£ 


u& 6jL& ^j object ^1' ija*..j*i i toString J jh# 


diUaii super cless J' ^ptiis tii?Ji <*] ^ a!& 





^ Hiding Methods j jUh pti*.} liUJi aaI 


If a subclass defines a class method with the same signature as a class method 

in the superclass, the method in tFte subclass hides the one in the superclass . 




public class Animal 


public static void testClassMethodQ 
{ 

System.out.println("The class" + " method in Animal."); 

} 

public void testlnstanceMethodQ 
{ 

System.out.println("The instance " + " method in Animal."); 

} 


} 
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Java Language -liLJ' <*1 


The second class, a subclass of Animal, is called Cat: 

public class Cat extends Animal 

{ 

public static void testClassMethodQ 

{ 

System.out.println("The class method" + " in Cat."); 

} 

public void testlnstanceMethodQ 

{ 

System.out.println("The instance method" + " in Cat."); 

} 


} 


public static void main(String[] args) 

{ 

Cat myCat = new Cat(); 

Animal myAnimal = myCat; 

Animal. testClassMethodQ; 
myAnimal. testlnstanceMethodQ; 

} 





1 c^^ c _ji (Jt j Animal Oat 

Aaill 4_iLaC. t Aaill ^2 q\ IgJ Oat 

. testlnstanceMethodQ testClassMethodQ 


The class method in Animal. 
The instance method in Cat. 







AjLaua (jljl C*1>Wj !3La (j-o'N L JU1I Jj^JI 


a^ii ja.b static 

AjjI jit 

j]| Ajill Ji.b 


Generates a compile-time 
error 

Overrides 

2b#ii cJ^ij aIjjL 

Hides 

Generates a compile¬ 
time error 

J^b static 
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LSIjjjl clhiJ^ 




jjij i iu£ ? 4 js]I jjjiij ^ e^C. (jljJ ^ (jn^ar n j-a dlljjlS 4^a^)j LJI 4 jI 

? Lajj AjjLj 4-iLaC. (_^l 

^joi 3 j 4 -v j-n. . 4 jjljj]| CjLllaxJI (j-a ( a^ji 3 4 jill ^2 ; /\ 4 jA]I ^a ^alj^)J ^JaiLa liLaLal ^<-_l 

liaiJI t. inii H4 1 gla (_£lj Lg-la (_£I (jjj ^Jal4 

public class A 

{ 

private int x; 

public A (int a) 

{ this.x = a; } 

public A() 

{ return new A(5); } 

public A (double b) 

{ 

Super(b); 

} 



> 

A al = new A(); 

|4 ajjj^aJ 

A a2 = new A (al 




a Jj^aJ ^-Li a'| (jjlSJI (jl (jiajaJ 
alL (j£-aj A jjl 13 SJL /\ Ajill ^3 (Jjila i i^)C- 


: (jjjiS i^LaLal 


public class C 

{ 

public void funcl() 

{ 

System.out. println("C: fund"); 
func2(); 

} 

public void func2() 

{ 

System.out.println("C: func2"); 

} 
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public class D extends C 

{ 

public void func2() 

{ 

System.out.println ("D: func2"); 

} 

} 

; ^ j-s .all - ^lall ^iLj I jLa 

public class Test 

{ 

public static void main (String[ ] args) 

{ 

C cl = new C( ); 

D d = new D( ); 
cl.funcl( ); 
d.funcl(); 
d.func2( ); 



(ji. ajjLJI diLLutii (jLaxiuii .overloading ajIlsii s-L^vi ^ 

* . 4 jIjjSj is.ll.la. CllLlLaC- J 

(jjj Axil! _ Ajall ^jjiVI U 1 ^'■ <_JLa*dul (_jSd eJA l.lxa ’ I (Ja 

V. dljlajld]| jl A Lil... dljILajLJI --C- A Ja ■ ul^j ^sjjiVI dll j 

aLui )>i]I dljiLajLJl ^ajoil jl "dL*^a]l A a jail Ljjja (_]l j.lll (jjj (Jj^ij]l 

La j retljm _>«V1 l^la-l-ls Jfvu > «'i A aja k «a jjc. LiiLlI . 4 aaa ■ ^ JjVl Apld dLlac. d!)lj 

AjjIj jjc. Igjl 4_Loil_uiV1 4_iall ^ Aiild 4 _iLi*J Aa. jU IgJV 4 aja ■ ^ jjc. AUlall . jjc- 

J* 

I w — 

public A (An 

this.x = a.x; 


<> 


C: fund 

C: func2 
C: fund 
C: func2 
C: fund 
C: func2 
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Polymorphism — .ii*j 


( j£^j ^ j \\j Opp j^l c!jUjI£JI A^a^> j *^aIia ^ caMII Ml jMl aa*j 

Jl£olVl AAxj IAia JjAilaJ ^ilalLudJ . 0*l^)bl jjjlalll liL^. AxJ tg_La SAliiuiVI 

AjI^)j 4 jbn. IjjaS (j^5L) (jl 1 > ^ J 


. Is A Ailib J ".... Jliil c> J^ n 43 ^ 2151 Jjll 

C 5 ^ ^JlL<al 

(A Bus is A Vehicle) — Jfcll Jjl»j ^-a s 
(A Table is A furniture) — ‘-AjV! Jgji t> ^ aIjIU! 

vr. . ; . 

[A^mjIa 6j)aV gc-abjj — JIIl4 

bjl ^ (JjJa^l IAiaII lAA ^g Vi 

^ L-ilUa ? J>alc* AJlli]| CAbill L q\l,Tl <Luj^)Aa]|^ 
Lg-J Aj^aLiJl djlAj-blj *^3 (j£ txila 


<Luj^)Aa]| ^)^aI ^IIju 0/aU^)J c-bj 

.(..., ,A*-* ,J^ 




_AJ Aj K -u>\l S^)^VI ^ 1 (jl ^aix^a ? ^txll (JAxaII L-llLla ^ 1 (jl AJ^)J 

AJ L qjjJVi (jl Aj^)J ^jjAaI] ^AjLg-i]! Ac*Lojj J>axll AjIAj Ac*Luj L_fl^)XJ (jl Aj^)J J^aLxi] 

. Sj^Vl ^5^ caIaUj 


^^cJl 70, C_llUa 700 ^bxa^ dAjfi Sac. ^j>a <jjl£ 800 ^buj^A-bl UjA] (jl 
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Java Language -liUJl 


aAjLx^a (JLoxJjujI Aj^)J UjI ljjJa^)3 lil 4 juj^)Aa]| l_Lj£ | (JIj^juj 

CjUjUII (JA dAijL^a^a LaJj ? Igjni ^^£l j CllUjt£Jl 

<j>a SjjU^ S^lJ C1 )UjI£ <9 jhks-iA tn (ji ^-llaiudJ JlLiVl AlajoaljJ | L-j|jaJl 

^LujVIj ^^4 ^^1) 3iLj!>y ^pa ^ulk l£ j . (Person) ^juAjuaVI Ajill ^ 

AiiLauJI dAlill jl£ y ^J! jj (djLg-^. 



referance ji li] (Person) cjjj ciAjs ci±} 1£ lil 

c> cjUjI£ qAi qa cjUjI£ Cj\ person c> 

v <j£jj ajjujLojVI Aii]i djiy^y-jj^Ja -(jij^ ji ^juo^yi-A^.(j^^j 

AilLauJI ClAdill (Jj1jl2j ji <j£^aJ 
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-<JljJ (J •"x 9 j jl j^AJ PI - 4 a.j>i]I 

person <> 

dllel^^J-jj^jla-Jl jJ (J •"x 9 J jl A <aj V (j^l 

Teacher , Employee , Student t> 


public static void main () 

{ 

Person pi = new Student (.); 

Person p2 = new Employee(....); 
Person p3 = new Teacher(....); 

} 


. P2 , P3 '-g-uij AiUJl 

V jZl Employee ^1' £y t> ls^ P2 

aa*i.»/>\l Aaall e^A 3^1^ — Jlj.} jl (jLaxIiuiL Al ^ajoij 

A dci ujjjJ - 4_^^jj (jjl^ll 9" y 49 wlaj Al 4^1^ V P2 Ujjy<a]l 

(jl jj C. ^all 44 ^Lu)V 1 4ai]l jA t“'l V'KlI (j£ ^ic. ^jjl^jc. (jl 4j£-aJ 

.(4^ jll J&\) j0£l\ jA (jjlj ^jrtl ^Uil (jjl£ll 


Person Arr[ ] = new Pi 

A 

o 



. (person) £y Cy 800 jA? oj& ^ 

[ 800 ]; 

1 799 


r jA -jOS 1 


r *> 

t > 



aim 


. Ay- 



^jj jA (jjl£ ((_gic- ^)juijj) t^a-vj (jl 4j£-aJ 4 jjjjLuiVI 4jill (j-a ^*jj-a-4^^a (jl t_liuJl 
4jall jA JjVl (jajjl£ cs-^J 4iluj-all 4aill jA jpl£ $.ljj Aic- 4il jA 4aiauJl 4jill 

. 4ilLall 4aill (j-a (jjlS Ia^xJj 4jjjjLuiV1 
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<jjI£JI c-LudjI juc* ? Vjl aJ A-ajUjII A-iL«JI -VqVi JjV! (j^JI c-Liu] 

<1 Ajullill AajLn]l A Xili 

■ * ***** 

| o^)j ‘.allJ t“'l V'K\I <jslj£j dlljjl^il ^»LxJl (_j-a li! 


799 


l 


I 


>j 

person 


i> 6^ 

person 

k> i>l£ 


r i> c^\s 

£> 


ty 






•v^' 


J 


- A,a^ a Aia^^La 

<jlAixj New ^>*VI , (ja L_a]j^a ^ A-aJLiuJI Ajill ^jjI£ ^ (Jil£JI 

(jl L-UjuJI li& b -AJjujIjuoVI Ajill (j! Jic* (jl^-Lj lS^ (^jjISJI 

# 

AilLau^l A^i]I ^C5^ 3i (jl Aj£^j A-2 jujIjujVI Ajill ^ 


l_Li£ ? 



Ajill J^Jj SJClJ -(Jl JL^xLujI U^jl 13] \ JIjjoj 

? C*113 Jjl3 ^J^JjuIJ 

(virtual function) jM ^ <1^1, ' 4Lj^ ; i-j 

aJI^iII *i}*i^* (3^ a*jI-^ SjIo I 1 g (jl (j^<y 

(casting) , <-j kLJa 
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iiitulS Java Language -'-aLJI 

: (virtual function) jilj 


a A ilSull Ajill ^9 L§1 jLj£ ^UjujIjujVI Adill ^9 

a-lujLujVI Ali]| j^ 11 (jjukill (Override) Ailubdl a ^ 1 \ <jl ja c*iwj La 

. 4^ t3^4? 


(JjJ-llj cJl*-9-j ^£^11 (jl L " v ^ J La *Llo& j <UL C'Ic^^ILujI *ilc* 

. private Vj static u>^ u' V <1WI ei* 


-4j(j ^1 _j^)ijj y^l _jA 4_a. -3 A Ajjlc- aJIj ^3 

_, s # 

.(cJ*^ *' 43l«a _ja) ^c-jiuoj (jjl^ll j 4_i aAj aJIj 


class Person 

{ 

private String last_name; 
private String first_name; 
private int ID; 
private String Address; 
private String age; 



public virtual? 

i 



Print() 


System.out.println("Name :"+ last_name + + first_name); 

System.out.println("ID:"+ID); 

System.out.println("Address :” + Address ); 

System.out.println("age :” + age); 
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class Teacher extends person 

{ 

private String Ektisas; 
private String Degree; 
private float Bouns; 


(Stoverride public void Print () 

{ 

super.Print(); 

System.out.println("Etmahot - " + Ektisas); 
System.out.println("Degree - " + Degree); 
System.out.println("Bounus - " + Bouns); 

> 

} 


class App 

{ 

static void main() 

{ 

Person pl=new Teacher ("Sami", 
PI.Print(); 

> 

> 




diyLaUu/ j *--■ ' j jjJJ LjJ aJ_sJ a aL, ±_ JjjJa aJLC. dJLii a jl J^ Llul LhLxIl 4 jl! i- 


overloaded methods juljJI J-u^slI ^ U lj-ij JjjJal! explicit parameters SjjiLLJI 

J 5 

iJLjiajl compiler ^->^1 jllio cOLqLjlU L_ill *j a-luVI jjiAj 1^1 Ujb cjlAlil dilj 

j? 

SlcaLJLl ilajial! explicit parameters Sj^UaJ I cjMsWI jjliUal Lida sjaU^JI jl£ LlJUI 
jLljJI iJU iL jl overload jaljJ! JiajcUIj polymorphism JL==JlVI j_uu ju Jjj dJLia 
LiLjJal! jLu>Vi l lij _Llij iibjJaJI jjl>u overload 

LSLs. 4-' ■i jjj jjjjLiu ^1 ajjjdaJI jLu>l iJLs. 4early binding Jalj 

* 

/iljar-aijjjj 1 jute jljJs compiler j 4 _>.pJ,l jll LLLu ^ jib deposit 4JLjia!l 

^auJj virtual machine LLJell LIVI jLa LU jJj other4- jj-=^ LL ji lulu 

late binding jJ^tUI JajljJI ^ vj Ilia L^Lil LljJI jllki ^ compiler I 
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: Derived <hai) ^ 44 j»* Base 4-&1 Cy* ^ 4 >f 

(casting) 

(JjjLSJ <jl Aj£^J V ^JjujLujVI Ajill j! A1£jouJI 

AilauJl ClAjill ^ JA 

^J£ju1a]| (j^-j 

^i > AiiauJl Ajill ^ jl (JA — 4^. ^Jl <JjujLujVI Ajill 

lA*^ fjk j jl L_1^J jj ^ TJ-> » ^ JJ& jl (jl<u> JJC. yjlj yl Jjj^i ,JjJ^' 

<A*c. (Jj3 



ej& ^Auilj (AjIjjII A-lmlui ^9) (_glc-Vt <_gll -A_^.j<d( _$> l*i<ai 


-a_^A' Jjj^i Uiij. u jA Jjj^' .UpCasting 

Ujlj LjIj c^A DownCasting c U j' cJAiVt ,^1 >AAt 


Jjjj <j£\ Aj jljll Ajall UilS C5 ic?‘ 


Person pi = new Student( 
Person p2 = new Employee 



>AA' Igja jjlj aJUJI Jaja 

. W' cP^' Aaj Jj^ u' 
; (JliLa 


.Student c> jA*j person c> j* pi jAA' 

(Implicit Casting) (A**- 3 c£A ujA 'A 


|A_j]lli]| ojjj^a]L ,jj£j (Jjj*y - ' A Ac- 


Student SI = (Student) pi; 
Employee SI = (Employee) p2; 


'AA Student c> cA- jA*j person c> j* pi jAA' 

u_A J Aj^' .Student t> A' jAA' Aj 2 ^ '-“Aj 
u^A dhP A csA' . (Explicit Casting) 

. (DownCasting) e -^ 
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aAac. ^ ji (JIaj ,j'^\ instanceof j^Vl liUJI 


Person pi = new Student(...); 
Student si = (Student) pi; 

Person p2 = new Employee(...); 
Employee s2 = (Employee) p2; 


;J 1 » 

Si j s2 j A LiSm .1*^1 

j — (Jlj-lll (jl ' g jS<ij 

.Student ^ii-^i c^Laii ja.b 


Person pi = new Student (.); 

Employee si = (Employee) pi; 


O* (j^ (j'j^ pi 


* 

# - 


instanceof SJaJj* 

/ 



.Employee j Student ^1' 

m A ‘'Ll -v 4 _iLgC- o2a 


(_Jj 3 (jjlS]l L O j (Ml 




J* 


Person pi = new Student (...)J 
if ( pi instanceof Student) 

{ 

Student si = (Student) pi; 
si.PrintStudent(); 

> 

Person p2 = new Employee (...); 
if ( p2 instanceof Employee) 

{ 

Employee s2 = (Employee) p2; 
s2.PrintEmployee(); 

> 


.(JjjiJill <Jj 3 ^ajij Jllll (JllaJI 

(ji ,Student u ■* jA>* JaSa 

^ — (Jl (J »9 J 

.Student 

,Employee ^laii cy* JaSa 

Ajall ^ — (JljJ (J »*> J (jl 

.Employee 
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:Object 4-^1 

, Super J' 1 g U>'i j liUJt 4-*J U j3jj ajs qc , sjUc. Object 

.Object 4-^ i —^^<js ^1 (ji tdii ,cLjUait 
Q * y\ tl»j£ ci>l' — 

<11^. L^juaj Jl^ahv'un' (j^-aj toString <_)la Cjljjl£ll 


public boolean eaualstObiect obi) 

ic- <_Ja , Object a a <L a ^A t ^aj^ &iA 

^ ^^3 (_ya^k j ajlLuLall 4aill /j-a Aaill e^A jjjiaj 

* 

public virtual string ToString (} 
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: Polymorphism Jt>u 

^ ^ ^jc, djLJax^a ^g-IJLo L_fl^)xj , Stack “ A-lill AJLlaJ A_^.lj t^LoLol 

.Object 4-^1 cj^ ^-^t£ ^o \jli <J^.h 

l^ik) Vjl c> (LIFO) ^ 5 ^^ Aj^I^II 

! Stack 4-^11 (jj 4^.1 j tiLaLal 


Stack() 

4^ jli 4l<alj ^j-Lu AjjUj 4-a1a& 

bool EmptyO 

i_fclk Ac jli Lual jli (IijlS |j| (true) "cirt^a" Jj-*j 
( false) 'V^J^uii dij 

«p r i ^r 

Object Peek() 

(j-® AaI >1 (jj^j 4*dl jli (jjij ^ (jjliSI Jjju 

. 'Laijli 

Object Pop() 

m 

void Push (Object item) 

jii (jjjij 


: a#slb - of' 3^ Wj Stack ^]' l> MyStack (^ 


Aijjkiij MyStack 


^JjudjjJ A^^julLoII 4 >^ 



J ^JUA AJ ^jud 1 


iUll plLlI 


iUlt *UJI 


f J%3 , ^ 

(4_^.j^i) ^)jujj^ _A_lSlllSl *L<UuJ^)]| ^9 A^.j^)jauill 

al^)ll ^9 ^jujJ^aII 4-ilc. ^ic- 


J 

ii 


♦ill 



(MyStack o-0>\^\) ^• J>“ 1 ' , a ^ ^LaljJI AjL^VI ; LLaljll 

jjjijluJI jjliLaJI (t_±i£i) (_3±iaj Ajall i—a jc. 
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jlUl j-a j f.LiaC.1 i_L^aJ ^waj ll*J Lgjl ‘" ; 4_ii]l SJI.}]I (JjiJa 

4_i^al^>ll <js31j Jliij (j! i.-l-sJ V . 4-Uaa. jjiajxJ Ajii. <_)£ _ (Jj^H 

5JUI ^jl .ll^j Vj 

void Push (Object item ) 


Ua^JI jjoiI _ Jliill ^VtO/>\l 4 -nj-v , jjiJI ^jL, ,.V1 ^Jai ^ 


public static void main(String[] args) 

{ 


(1) Stack si = new MyStackQ; 

(2) Stack s2 = new Stack (si); 

(3) MyStack s3 = new MyStack (si); 

(4) MyStack s4 = new StackQ; 

(5) MyStack s5 = new MyStack(); 

(6) MyStack s6 = (MyStack) s2; 


public class MyStack extends Stac 

public MyStackQ 
{ 

} 




jX 

public MyStack (MyStack myStack) 

< 

Stacie i = new StackQ; 

myStack.empty() ) 

{* 

tmp.push (myStack.popQ); 




while (Itmp.emptyQ) 

{ 

Object obj = tmp.popQ; 
this.push (obj); 
myStack.push (obj); 

} 

} 

> 
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(v 

public String toString() 

{ 

String str = ""; 

MyStack tmp = new MyStack (this); 
while ( ! tmp.empty() ) 

{ 

str += " "+ tmp.pop() + " 

} 

return str; 

} 


fe 

A 5 J 1 ^)iajudll 

A-iL^aV( AjjL 1 j (jLa.xlLaJ A ^)JC» 2 ^lajudll 

SI c-lau jl£ 4 ~sj ^.1 g 1 * *1 4 ^ ^)JC- 3 jVI 

SI J^jj l>* cP> MyStack <JLujVI 

. U^LJI LuLJ! U-Jl >jLS 

Als]l (j ' 4 (jjlS _ AjlaC- e.l£j ^ajipP ^jl ^ j 4 ■sj-n ■ .-> ^)je. 4 

. LiaJi Ajflii ^ MyStack £>> o* ^Jc. aauiLuVI 

- / 

jjjlS] JiuiVI (^gJI AjIaC. oa^j ^jfli (jl <u V j 4 -v j-v ■ jjc. 6 

LLJI Ajill MyStack Cy* ^^J )- 4 A-imLui VI Alall (j -4 . LI*" Alall 
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Cj)f>Uj 2 uiVt 4 ^ilx 4 

Exception Handling 


(J-iJaxj >\}3 n A \\aC* pIjjj CbjA^J ^yly* ^A pLiiLudVI 

<kl ^2 2151 jjl! J aIAjuJI (J ^ li^Lu 22 j d \\ JjudLau]| 

^lill ^iJ^a^kVl ^^Jj 22c* 2 jjj ^jl A 3x^1 &3 Aj Aj2|21LgVI A2jJlag LgJaxJ liL^JI 

l qu^j u' L_flljJaJ S2 j2^. Aj 2 <j£ <j] C* C* 12 Vi <jl <j£^J 

■£* U ^J ^ t> 

aIa^JI pLb ^2 iJ^a^w (jail! UaV]| I3 Aj La l La's Cbj4^ plVVlxxiVl (Jj3]| ^jlallub 131 

jL^ ^ A^aU Jia qa J±a\\ v*oj^ ^ ^j syntax error 

^Lg-sUaj 4i ^2 ^)x.^ijc> ^Jl S^LojVI j AJI 2 I] A^.LLa ^jc* dj^L^Lx^j 


m*u ^a. Lujj ^£J 




13a a^JLl* ^1 ^Li^j pi, nix J djjd^. 2ic* 

AjxjjLa 


; liLaJI AiS pLmjudVI A^Jl*^ CjLlujIjuji 

Sdjj^. A-jll jjjld C 5 ^] Error codes c-LkvVl Sji^ ^l.vVud <J£Liu& dj 2 l 22 ] 

aI^juj ^Jj (_5^l Lo^a djLbl£Jl ^ic* Adlxj lilaJl AiJ ^2 Cbl^LmjujVI A^JLlaI 

.Ajj^a \ lAW^ j ^iilllj Spl^)3]| 

La] liLaJI (J-iidj pLj! c-UjILojI Ljj 2^. 2ic* ^3j>b]| 13 a <^j 

(J^x3jj pi nuxiVl i qx^ijJ ^jjI£ JVM A-idalj32VI lilaJI aJlS aJI j! program 

a pl jjIxjjVI Cbj2^ AiiiJ ^2 cbljjildl ^j2 <jjI£JI !3a 
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liUJI aJ| u!^ cl)^ o^ll c-Ludj] lil 

^LmjujVI (JC* 0^lj^)j]| ^9 1 **^^ ^jjl£Jl (JIjSjjujI *iiC*j JVM ^ jj^at^llsVI 
^j ^J .ojI^Hj ‘-i>dl *U£uaVI ^Uj ji o^ai <_sllt exception handler 

(jjl£l! ciAjjWa ^l^klujU c5^il ^IvYu^Vl (jjl£ll jj^oj ftii ^IIjlaII 

.Juiiill ^jCr 0^U^1I L_flS jjj ^UjIujVI *1^. jj lil .^LmjujVI 


: 1 JI^ 


^jj <j| ^ lil ^Lojaial 1 ^ (j_ijj 4JU1I 

(d) Aj^)L^a ^)dC* AjV 4^kj^.x^a Aij^)IaJ S.'n.i.n 


E eKcepHons - Xreator - [EXCP1] 



a 25 B O ® | X ESa p | 


a-b 


JIeIBIBIbBIQ! \jJMtAA BJ Qll^lEl#- 

i. . 


^ Woikspace ‘excep Lens'. 1 Pmjet 
Fl-fl exceptions 
; j§) EXEPl.jsva 
■■JH ExcepZjevi 
• Jj Excep3.java 
■ 11 Exceptions, pva 


Jd 


s-%* ew:pi 

! — % man (String argsU) 


2 { 

3 

4 

5 

6 
7 
0 
9 

ID > 
11 


public static void main (String args[]) 

{ 

int d=l; 
i n t a. = £ D-^d; 

Systen .out.printing "a ,- +a), 

Systesi .out.printing "Af ter Exception’) ; 

} 


Jj E«eep3 ] Excep2~ j 1 E^CPi [E| EHeepHom 


1 


d 


Process conplctcd 

|E* 

i 


-Ccrnf iguratinn: JDK ver-sian 1.3 *D&fault>- 


^C^Pragram Files -,Xinox SDftware\JCreator\GE2001 .eHe 


=69 

ter Exception 

'pass aiN key to contimie ., , B 


HSEJ 


U 

d 


F 01 He(p, pieis FI 


Ln 5 r Coll □ 


DDS 
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' ix iii I jl cdljjj A jk ^3 bojS ^alLoSI f.\JaC. 1 ij ^Lalj (_jji9j (jjJJ ^gJUill (_]£juJI (j£l 

(j-a Ja^-Xa IIa j 0-aLjjll 4 _aa.jj J3 (compiler) U' 

(AXiU) Ikk i^IUa gAj jJt iiiii ^jc. oilj process completed ^LlsJI 

la&i tSUilj W \ ^la ^alj Jjll ^g3 llaa 11 ^cJL*-a ^jC. t**<■%.j jjja ^glc. a ^..<a\l j 

aILuij 


Exception in thread "main" java.lang.ArithmeticException: 
/by zero at Excpl.main <Excpl.java:6> 


uU? J*4 l$ ArithmeticException aL^II *Uii l£ jl jjjj 11 a j 

/ > 

<J^ta (jc* (/by zero) jojSII jAj LLaiJI 

4x*Ula]| <Jj3 AjQn *H ^1311 



1K eKcefiHons - JCreator - [EXCFl] 

mum\ 

Ejle Edit Search tfew Efoiect guild loot Configure Window tielp 

^JflJxl 

! % | ci q 0 3U % m | o e ^ % % % m h* «' « sp | ^ s | «-b , 


1b BISIb H H| UAAAAJtJMTjk O 01 I EL & - \ i. . 



d Woikspace ‘exceptions 1 .1 Fsojet 
□■fll exceptions 
| j) EXEPl.java 
I- Hi Except java 
j— l=f Excep3.java 
; ■■!] Excepfons.iava 


l d 


□ ekcpi 

■■ £ man (String a*gs[D 


1 public cbas^ EXCP1 

;fk 

public static void main (String args[]) 

{ 

int d=0; 
int a=£D^d; 

Systen . out.println ("a-' +a) , 

Systesi . out . println ( "Af ter Exception“) ; 

} 

ID > 

II 


LbJ 

j] E«cep3 j V ExeepZ j] EXCPl Pi EHcefliom) 






IProcess conplet ed. 


-Conf iguraticn ; JDK version 1.3 < Defaults- 


] C:\PFogratn FilesXinoH Soft war e\JCr eat or\uE 2 ilfi 1 .ewe 


Exception in thread ’'main’' jaua,lang.ArithmeticExcept ion: / hy zero 
at EXCP1.nain<EXCPl, java:G > 
any key to continue.** 


r^Txi 


Foi He(p, pies-s FI 


bn It, Cal 3 


DOS 
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:2 Jgf 

^AjA ijQ ^\ ^ cJ^joJI (JA1J 

Alijj (J£jud]| A£*Ll]aj s-UaC^lj A,^j^«o\t 

_<C^Uia]| 0jl25 C-LLaC*] ^Jj AjxjjJ^ Sjjx«oJ 0>alj^)2l 

u' a[2]=6 AiLja] ^ ^Uj2l jLj aJj ^111 J£oill ,j£]j 

(2^.1^ (jC* \W ^jj ^Ujjjuo! Ai jQi^iaU JjUaJ 

l la^Jl aJLuj^) <C-Llla]| AiijJ AiijJ L_flSjll3 jJ 

■ kM\ 

■ ♦♦ 

Exception in thread "main" java.lang.ArraylndexOutOfBoundException at 
Excpl.main <Excp3.java:9> 


ArraylndexOutOfBoundException q * 



u 1 u*y 


11& 


E exceptions - Xreator - I txcep3j 

-Ifll x] 

0 file Edit Search ^iew project guild Xtdk Configure Window yelp 


11 I c* H 0 # | & 

a-b 


llBlBBlBBlal 01 B& Ol#- 

i. • 


^ Woikspace 'exceptions'.1 Ffojet 
R--IQ exceptions 
; 1) EXCPI.java 
I- IQ Except java 
[—1=1 Sweep 3 java 
: - JeJ Exgeptigns.ieva 


JjJ 


E-*^ Excep 3 

• ♦ man (String ®gs[D 


public class- E?tc^p3 

2 { 

3 

3 

public static void main (String args[]) 


4 

{ 


5 



£ 

in t a [] "nev i n t [ 2 ] ; 


7 

a[D]-2, 


0 

a[l]=4; 


9 


XD 



11 

System . out. println( "a[ 0 ] * 11 +& [ 0 ] ) ; 


12 

System. out.printlnj "a[l j="+a[l] ) ; 


13 

> 


U > 

T 1 

LLil jJ 


0 E>icep3 1 3 E.Kcep2] E EXCP1 I El Eneep<ient 


Process conplet cd. 


-Configuration; JDK uersian 13 <Default?- 




@ [^Program FilesXmoH Software, JCreator.GEZDO i.exe 


M3E3 





a [01=2 

all ] -4 

Press any key to continue... 


zl 






1 

Foi He|p, piess FI 

[Ln9, Col 4 

| | IDGS - 1 

r~ r 
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jli3 jJ ^Ujua (j£> Cl±^all ^aJj ^UjJjujI 

<1Luj^) <c*Li]a]| 


E enceplicMis - JCreator - [E«cep3] 


|3 Ele Edit Search £,raiect guild Xoofc Qcfifigure Window yelp 


is Em 


JjSj>4 


. a 

&am @ x % m \ 

a e|/4 % % % | m i 

S4 4 Ki 1 ® ip 

| H m | 

■fl-b 


IB B 1 B D ® I 0% M rji rft- 

BJ EA®> 

Ol#- 

i. - 


d Woikspace 'ehceptoris 1 .1 Ffojet 
□-^j -erceplions 

j j) EXCPI.java 
i - IB EtfcepZjava 
j j) EweepUjava 
: JQ Etfuepfigns.pYa 


JjJ 


E-*i! Excep 3 

■■ £ man (String args[J) 


I public class- Excep3 


2 

3 

4 

5 

£ 

7 

0 

9 

ID 

11 

12 

13 

14 
IB > 


public static void main (String args[]) 

{ 


int 

a[D] 
a 
a 




i [] -nev int [ 2 ] ; 
“2 ; 


System .out.println( 
System. out.printing 
System out printlnj 


"a[0]« 

Slit 


11 +& [ 0 
11 -fa[l 
"+a[2 


Ld 

Kl E<cep3 |B Eweep2 | [j] EXCPI |~[T| Eneeftiom 


3 


if 1 


-Configuration: JDK version 13 * Defaults— 


Process oonple t ed. 


, C:\Program Fifc5\XinoH Software^ JCrcator\GE2D01 £kc 


BED 


Exception in tEi+aad "taain" jaua _ lang _ Aprayl ndexOutOf BotimdsExcept ion 
at Except.main<Except * java ’ 9> 

Proas any Boy to continue. 
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Exception Types pijjl 

liUJl <ill j dj|»ljjUmVI £-1 ^jl ^ya idLiA (j! (jaJJ AiLLuill AfLaVI (^y& 

J^j classes ^ liUJI y (jji eiiUa ^ jj£2i 

LLdl Aaill Cjjj (JjL^aall &jlA j diUljjjjuo VI ^ ^alaJS cldSS 

Exception subclass *4 u^jj lApj® Throwable 

*>4j java.lang _>JI ^ ®A»j* JjU-aill <>4 j Error subclass j 
program related dit»l v~n>»V' <. Vn^»~i 

Exception <411 jdl ejUall u^u <. ^dldl Jj^d' 


ArithmaticException 

^)L^a <>Uuda]| 4 JjL^G (JLc <Lljtjud^ 

ArraylndexOutOfBoundsException 

3 ?' 

l Q ^ 4 \k\\ 

t J ^^9 ^)j^adC> (Jjj^a^11 

JJC.) JJC- 

ClassNotFoundException 

L Adill yA ^jolLoH 

a b^ y^. yA yi£* Aj9 lJAa (Jjj^a 

FileN otFoundException 

*7 

4JjL^g i Ajill yA (Jjllll 

J ^JC. i 

IOException 

Ik^. L 4 \k\\ 

Aj9 jl (jLi.^1 4 jl^c. £.ljJI Laic* 

4JAJ HaiJl l Ajill yA Aj£* y$ 

NullPointerException 

4JjL^g i Ajill (jjUll 

A l* y *d (jjid AiJ^la »1 C-Slt - J 

null reference l$V 
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Exception Handling In java ^ cj|ft£lu<VI 4 a 11x4 

j ^A j dlLojLull 4r- j^-n. ^ ^L-v'u J j liUJI AiJ p.l L-s.Nfl 4 -v\l» ^ 

a- try block 
b- catch blocks 
c- finally block 
d- throw statement 
e- throws clause 


try.. .catch finally blocks : Vj 

aj Cy* ^3^ try ^ 

# vx 

jl catch s^jujLia 11a ^jl 
c^aj finally catch j^l <*3^ ^ <> A*3jidl gdjftl 

^Ijjluil (Ja jJajll eJUfijj <■ . j ^c-aL Cy* ^3^ \. w "^ ~ ^j Aj jLaii.1 

t-'i-i ^loiVt ^l*JI 3^*-^ uj^jj ^ ‘ try 4 -ojLlj 

: JU11£ liUil Aid 


try 

// Tested statements 

* y 

catch ( ExceptionType 1 exobl) 

// exception handler for ExceptionTypel 

catch ( Excep^jonType 2 exob2) 

// exception handler for ExceptionType2 

finally 

// Statements that must be executed 


- 104 - 






















<.** \\ Vil£ 


Java Language -liLJ' <*1 


i 

: 3 

(jAjua Jllc ^ (J-Lo^J ^Juu5 ? (Jjaij (JJJJ (J£jaill 

cr^' ‘->>^ p^' ArithmaticException AdiAM ^ 

t ** 1 . 1 . < “'* 1 (■1 jliik'i/ YI -A xi j \ x *i \ 1 ^t^kluib cillj ( aJjj AjjL^a *Laj3 (J ^aULdl 

f.l n*i ■ .'V' ^ 

try 

int d=0; 
int a=60/d; 


; ^UillS eljjiuoV! pa ^jjll I^A ^dl*J pill catch -«3»1 (iili 


catch (ArithmeticException e) 

System.out.println("divide by zero"); 
System.out.println(e.getMessage()); 


j£Ji]| ^ § pij plajoJl paV' Aic. <iljjJjuol Cl)j, 



^td-pdl Jafljj £JJJ (j£-ajj 


Aaill ^jjl£ c-Ludj] ^jQ^^ C ^T+* J&J yr^' 

j3 ^lijd' yi ^IjisioiVt lc$l ^11*^ pc. d^aJI ^j ArithmaticException 

J\ AiiiS JjudLujj (JUHjI 10 £.1 niui)j] JjjUa>a 

divide by jl' jU^Y 13 jla*d' y4 ^jYl P4W ^ pp^l *UiiiAn 
,/j e ^UjIlAH pjl£ Igjjia-j pill jll jlg-laV 14 pla*J' Aplijllj zero 
16 plajui p pill <la^J! ^dla-dl jjajj /by zero 

WiJa XLJ£ *j&jA\ *lpl After Exception Handling pi JP^Y 


pj li& pJ j JjjLui (JllLa p 4_^,pj p pill £p_p yyij paii AalUll oj_j*^a]l 


^ p^' ArrayIndexOutOfBoundsException *L£W)M 

try ^>«VI ^al^luiLj frLmjjjVt -lataa]! pj . 6 *Laj3 a[2] jia^a-dl ^a-ajc- ^UacJ 

; ptdl£ g.1 n'unVI p dmjud pill <_ppl elJ^Y 

try 

a[0]=2; 

a[l]=4; 

a[2]=6; 
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ArrayIndexOutOfBoundsExcegti^O* * aJIj]! s 

(3 *L<u3 a[2] Ai jj ^--■»~'f- c.LlaC.1 ^jc. 


V ' 

H e ace pE ions - JCreator - [£Hcep3 "] 

HIDE 

0 Die Edit Search ^ew Eroject guild loot Configure Window tJelp 

-l»|x| 

3 ^ n 3 ® & © | :Q Q A%%% rt* m*- ft 3 p 1 H a? | 

a-b w 


ileMlSls’H 

i. - 


* K 

^ Woikspaca 'Exceptions':1 PEojec 

BJi exceptions 
; 1 ) EXCPI.java 
|- p| Excep2. java 
=| E xcep 3 . java 
Jj Exceptons.tava 


JjJ 


* X 

B"*C? £xcep3 

♦ man (String argsQ) 


1 public class Except 

H 

2 { 


±1 

publie static void main ( String args []) 


4 { 

5 

int a[J=nev int[2]. 


6 

try 


1 

{ 



a[D]’2 r 


9 

a L “4 r 


10 

a[2j=6; 


11 

> 


12 

catch [ArraylndeKOutOf BnundsE-KCEptinn e) 


13 

{ 


14 

System. out.printIn ( "Array IndeK out of 

bounds.. 

IS 

> 


ie 

finalLy 


17 

{ 


IB 

Sys tern .out.prin tIn ("The code here mus t 

be execu 

19 

> 


20 } 

2( > 


, -r 1 

M 


0 Except" 

[J^l Excep2 | 0 E>CP1 | [0 Exceptions | 



-Configuration: JDK version 1.3 <Default>- 


Process coupleted. 


Ei]C:\Pirogran’i Flles\XHnoK Software UCre^or\GE2001 .ewe 


r ra y Index out of boun ds..j aua. Ian g. Array I n de x Out Of Bo un da Exc c p t io n 
he code hero ntuat Be executed 
h ress any Key to continue_ 


T3 
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catch j*VI ArraylndexOutOfBoundsException *t£loiVI 4 ->\U4 j 

catch (ArraylndexOutOfBoundsException e) 

System.out.println("Array Index out of bounds.."+ e); 


^ j^-) ^ finally ^9 j 

.V pLllLuol i** v W £.1JJUJ \%y dAiijJ t ^ ^ J ^£^11 

CIli^ 4 ^ b AjI JjjLuJI Jjijj £fiLj 

^ aAiijj Iajj ^UjILujVI (jc* ^Jj JO .'•nqn Aic> glfTudVl Jalilll 

C 5 -J) Array Index out of bounds jl$la) ^ 12 

£ java.lang.ArrauIndexOutofBoundsException j^j (e) j* 

\ ULuljll J)\ g b.1 J&J ^L<ui*j]l A l413 


The code here must be executed 


E exceptions - JCreator - [EHcep3] 

-lalx 

3 £ile Edit Search project guild loot Configure Window tlelp 

Jffjxl 

. Hl^HdialJt^ii® n e a%'%% to m* «i* ® $o \m m \ 

a-b 


a Bi B> | DL - 

i. - 


^ Woikspace 'esceptons 1 .1 Ptoiet 
□■■ (jj| ewcepSons 
j 1) EXCPl.java 
i- [al EKcepZ-iava 
! j) EKcepTjava 
: JQ Eweptigns.i^va 


JjJ 


E -*l' Except 

^ main (3hing args[D 


1 class Ewcep3 

2 

3 lie static void main(5tring args[]) 

4 

int a[ ]=new int [21; 

try 

{ 




9 

10 

11 

12 

L3 

14 

15 

16 
17 
10 
19 
2D 
21 

LU 


//■ 

> 


= 2 ; 
= 4; 
- 6 ; 


ca tch ( ArrayIndesOutO f EoundsEKcep ti an e ) 

{ 

Systen . out . print In ( 11 Array Index out of hounds. u + e 

} 

finally 

i 

System ,out,prantin ("The code here aust be executed" 

} 


El E*cep3 Si Except | |j? EXCP1 | |j] EHcepiom |' 


LT* 


-Configuration: JDK version 1.3 < Default >———————— 


Process coupleted. 


F~C:\Progrann Files'.XiroH Software'UCreator\GE2001.exe 


The code here must be executed 
Frees ary Key to continue_„ 


UME1 

-3 
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<.** \\ Vil£ 


Java Language -liUJl 


^UjjjujVI L*\\yS\ <L^Jl Jbu JjjLudll Juijj (JJJJ AiAjudl! 

juijj ^jj <j| UjLuj finally <L^JI juiii <jI 

V ^al ^IjJJjuj! Jl£ £.1JJUJ 


&\ jli^J (j^-j3 C5^ pLiiLuol djj*^ 

Sl£ catch ciil^LmjujVI Aillk^l ^1 jjVi JalillV try 

_Ajl9jIaII CIjIsAjjILujVI ^1 jl\ tc *ji ^llxj Lg_L<a 
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f 

Interfaces 
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iiitulS Java Language -liLJ' 

Interfaces - 


Abstract Class in java jfjj 4ial) 

^j-sajL^aiJl (jc. "Java Abstract classes" '-abaJl diUall ^Vn . ri 

(JjILg jl V ^11 Ajill ."subclasses" djUail 

cij^-VI ciiUill "superclass" ^Sj^' V] <j^ V ."Instance" 

abstract 11 ^ ^K\t 1 *\\ ciAjill ^jj ^11 iLat ^j^UI 

JsjujI *a w^ ajc * djlji] ^j^^jl c—ill-3 jiil a !\ dAjill ."keyword 

# 

# 

."inheritance tree" ej^Ji 



^aj\ C. *3x^*1 J .iS (J^ 

Adi] <j£^J .Ajill t§-pjJ 4)1 ClsUI^^VI L L-uILujVIj 

."implementation" 4?^' ^ cs^' <JJ^' ci^ u' "abstract class" 

AjLgj c_j^j ."abstract methods" c^-^J 

*Gill ciul£ lil ,/^ Vaj "semicolon" 11 j” jkLa Alx^alij 4jL)^)ia]| 

u' *• . cAjjjj^I jl i "abstract methods" e£i 4^ 

"abstract methods" ^. vs n > n j .Sja1«1£ aj&1\ (jl*j 

djUah jjlj jl (jl^j V ."abstract methods" A>^' Cjjj ^ djUah 

A-iLtill ClAkidalill jj ^ t Ajc-^) 3 djUi£ IjfL} <jl ^ 


liiii ^\ jjb^j jl (j^j JUJl ^Cfcjfkj j ."abstract methods" 
m 4ljL £-ia?J juali (jjlj jt ."subclasses" <_> 

."abstract method" liili jijj] Ajc. ja <ja 
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1 ^vo-v'i ^j| "Vehicle" _^ .a jj 

l9 J*-® ^ uj^J ^ ch "instances" 3^- u' ^ ‘"Vehicle" <_& 


abstract class Vehicle 

{ 

int numofGears; 

String color; 

abstract boolean hasDiskBrake(); 
abstract int getNoofGears(); 

> 


abstract class Shape 

{ 

public String color; 



return color; 

> 

abstract public double area(); 


> 
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Ja ^uj^) 4ai£ "slliipcs" ^alc. (J ^2ui Aaill Aiijj LiJaji \ ' -» 

(_]£] i Jj^Jallj A^^JjuLall (jJasu LgJ (J^>«V' ; ^tl! cUllaliLa j 

^jj£j (jlj (j-ajJaj Aailt -( j}^}ja]t_j (J_jii^Jl (Jl^Jl AajjJaj i 1 g 1a .1^.1 j 

(.f^A V Aj^ o.i^)^a Aaill e^A J .AJjjjLuiVI (jjaij (_j£2a (_J£J 

Cjljlla t."ll»J^)-a (JlLa <Lui^aLalt JaiJS t^lLiA (jl (j^<aj .^alc- cj ^^ (JlLaJ 

^tll 


public class Point extends Shape 

{ 

static int x, y; 
public Point() 

{ 

x = 0; 

y = 0J 

> 

public double area() 

{ 

return 0; 

> 

public double perimeter 

{ 

return 0; 

> 

public static void print() 

Syglfem.out.println("point: " + x + 

public static void main(String args[]) 

Point p = new PointQ; 
p.printQ; 

> 

} 


l^A .aJ^a^a (j j£j J (j^-aj V 1 g Tiqq i "Point" (_JJ^ C-Liil (j-a i 4_j! V 

A )-iq i Aaill (_Jj 3 (_j-a Jlijj <jS t _ "Shape" cJ^-^ oil ^cA Li-all ^ix-j 

."Point" 




+ y); 



- 112- 


— ^jjJ^SLudS / a ^ jjj | 











CjWS Java Language -CalO' <L 

j. f. 

"abstract method" aj-^j^ aJ'-> - aIjo^ a-jc.j^' o' 4-^ 

Q<0; Jldlj _j LjaJi 0 £ 1 _Sjjuo ' g ■ aSj 4jC.^}iJl Aaill jl i * ‘O?’ A3^iLall Ajill 

Ajall -Xxl\ ~l.v^.3. .'Ij C1 iUjI£ f.Udjj ^jj o' 

.e33*ILa AjIjj ~L-v~u.iI ^Jc. S^Jiail ^3c- yb S3CljUill ■' V A">..4 j.:. <0 t_ii*JI 

Aj3 A_ O— ^ A ! V A '3 te3^)^a Aj3 O'® A^3 .Vba'i La-lic. 



Derived 1 

—zz - 


Derived2 

—Zo 



Derived 21 


Derived22 


Derived23 
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(m^) lS u' Derived21 - j Derivedl 1, Derived13 u* 

HX 1 V 1 L L> *Ajjjti_l£ djLa<Lc*Ll]a AJL^la -^JIa Lg.Li.lAj 

<SlA]|-Aij^)ia]| &A& ^ajJaJ <jl dlljill ^ic. <L^.L^> V cl)^J 


; <Jj_k CAUJjJLal 

Jlj^ll £-ia^ <-I^- J 0^3 V Base ^jill e^A 

ASjjUI — All-lll a^A <J-ax2uiJ (jl 

diljill ^ja~n (_J *-^j ^ All-lll — e^A l^J £jJajj Base eLij (j£-oJ V 

fC.Si V liUJl <*I jV e^A djjj Derived21 — j Derivedl 1, Derivedl 3 

"Multiple Inheritance" oa^xIaII 

A^jujj (Ji.lA 
L$^pJ\ djUa jL^j Aj^)j V Lmj ? 4iix^ Jj^Ia -cJIjA A^ijj (aIAjoiI! 

^uuoj (Ji.lA SALjaJl 
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; ' ^ *<■« (Jl_j^ll (_j-a J_)U L_SJ^)JU A x -N- jl A A S A y 

ja*Hj 3i*ii ^ <_£ , ^i-*^ — (Jax-alijj 3 ^ ^ cK - Teacher 

m ^y '<st\ ^ ■aM <Jj g dill 3^**V <J£ij I^J 

djLuojj^ll 3^*-y <J^ , L ^ (jA^alflJJ 3^*-y J* — StudGIlt 

. c^ikii cjU^ujl 31 *jj u j£j c^iyi 

U^4? C3^3 ^ l£ , ( ^)jjaL(Jjj^aliiL (^Ixjj La — TrsJnGr 

M >11X^11 Aj^)_gjal]| S^)^VL (JjlflMJ La J£j Mx I^J 


(3ixjj u c> 

>7 


Trainer 


Person 
2 


l ykjkVi ^Ijja] 

? 









Teacher 


Student 


? Trainer 4-^1 6 ^ 


<aall djjj l^ajij Teacher djjj Trainer u' j* JjV) JU^VI 

— j Trainer is a Teacher Lukajl jA j cAL jA aiAII <jV , Student 

. Trainer is a Student 

Aaill {ja S^^l <3 ■ i '* v " — <1(31 di,Trainer ^dall eiA 

. Student <j-« "ciA^All <sj jUl — <1131 dj jjj Teacher 
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Person 


? 


■^E 






Teacher 


Student 




Ai1 j Ai-iilaJ V J 

AjIjjII V liLaJl (jl L > 

"Multiple Inheritance" 


Trainer 


w r ^ 

Student <_£■« person t — 1 y Trainer u' \ JLu^yi 

. Teacher j 



Person 


? 




1 

r 



J 



Teacher 

Trainer 

Student 


JjdiaJJ L_fl ^juj \\ "Aj^jo) C T Ajud^. n <SI^ j <l£jaui Uj*l] ta-lla 

LS^J L£^)i.l 4 ^^ A ^ Ijt-lla ? Trainer <J^ Teacher lK'-^ 

<jill \ »>ij'j Student (J 3 })Wi l_a jj j 4 _aJl*-a" <1 Ij 

. Trainer 

_(Jjuia4<aj (JjjJ Aij^lall e^J j - (_)^ J- (JjIsj ^_ya c V^gll 
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U^jc. Teacher a-^'j' Student Ada!' t — 1 Trainer Aad' u' j* ; ddliiil JLu^V) 

. Jal (jjlj JljJ j\j $,j 




(^g-Ajuoj ^<iUj JL m lujL "inheritance" AjI j_$ll 4 K d a diLa. 

generic " fbdl c_dU]l a$^1j ^1-iSCLJ <j^j ."interfaces" 

x jjr 

djLg_^,| j \| ^1] ^)j£I jl qa j "template 

j j ^1*11) "method" CP u^V' daft 

c^') Jj*^' ^ Ja5a c£jaad ji o^ajj ‘("implicitly public and abstract" 

‘-Au*J .("implicitly public static final" AjAj ‘ A-AA ‘ ^bdl ‘ Aa!^ 

V &^a (JiLa Alai a § A j ."interface" ^ § A _$ ^.. 1 °d^' AaI^II ^a iajj a^^(_j]I 

."instantiated" ^bij) jSaj 


S^.| j <^.1 j jll X&. 1$j ^laaj "Multiple Inheritance" S>ii*ldl Aj! jjll 

Aiiljjll "Multiple Inheritance" ^ j' a^.1 j ^1 

.CjI^I jll (jA jjjsdl Jjijjj j Aja "extend" ‘V'^'v bh ^.Auii i SjjxjaII 
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J jll 0ALLJI j^j cli^u V jJI (3fLaj ^Il]| Ajill C1 ijI£ li] 

djUill 1 g^nJVi <jl L_L^J ^lAIIaII CjUjjju j l$j^lc,] ^jj 

.Sj^'naII Ajill ^ja 


"interface" ^.1 j] ^ ^ 



Jiui 


interface Shape 

{ 

public double area(); 
public double volumeQ; 

} 


."Shape interface" 3^ "Poin£class" aUjil ^.jj 




public class Point implements Shape 
{ 

static int x, y; 


public Point() { 

x = 0; y = 0; 

> 


public double area() 
return 0; 

> 

public double volumeQ { 
return 0; 

public static void printQ 

System.out.println("point: " + x + "," + y); 



public static void main(String args[]) 

{ 

Point p = new PointQ; 
p.print()j 

> 

} 

Ay A J< *" ^Luijj (jS<aj t(JjLax Cf^ 

. aAc. JfLi a^\j iiili (jjjia <jc. "interface programming" 
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: 2 Ji> 

4 js^jj Sja <_paj*j "java interfaces program" jt 

"interface programming" ^ 4 ^-' 


I- ^ 


^ cijIjs 4 j cj 2 ^ 2 ^ dlj^l a>211]| 

^3 ^r.g 1^11 UUjjUJ ^Lkjaij A1 Alill toString ^g 

Uj ^ cj IiIJvu Cl j B1 ."Object" 2 p^ cr^ ^ ^ 

ki D1 ^lill jli 4 12 jJI JjjjlVil ^caLia]| 4il£ l-sj^xIL ^jil V Ol ^jall 2)1 

4 LjajS 

Ioa jV "compilation" aA*c. <^k Ikk "il.methodI2" 

^ c 1 ajI£ li] IgJ Aijlill jll 2^ S^lj J jl II 2^ ^ 

lUj II "downcast"ckj^W cr^ ^ j' cJf^t 

cJ^j j 4 "il.methodAl" ^ 5 ^ c3f^^ <1 £jouJI b 0 ^U^) 2 I ^k La£ aKjouJI 
."downcast" <J^ ^ cr^ ^ j' <J^4' 

jp% djj^ 

iilUA jl jOjj V ‘"Object 1 # “bah toString() £ 4 -^' ^Jluij L»ajc. 

2)1 2 )^^ 4^9 J Object" 2 h^ l>^ ^3#aj a!s jl a^_^Ij 2 )^ jIjjc.Ij <K 2 u» ^ 

4 L < — LfJ Ja \jjaVI toString() jjW^ 



((Cl) Ol). methodll () 
djsj ^ ClassCastException u^j ‘ ^>4 
V .'VliLiSn" V] Cl c^l Lgj^l B1 jV ."runtime" 

a ^S\ ^k 1^.1 j ^.tLuiVl ^j5 

^CJJJ C_flJJUJ ^Ludl 4 (JJX^ ^ A <g-^.lj ^ ^JJ 

CliBj (Jl£jaji jA /m^ll 2^^' ^ ^12dj| lg-Lc 42il] u2, u 2)J^J AJJ 

.^Alldl 4 Iaia j dilg^.1 jll ^1 bUluil "runtime polymorphism" 
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interface II 

{ 

void methodllQ; // public static by default 

} 


interface 12 extends II 

{ 

void methodI2(); // public static by default 

} 


class A1 


{ 



class B1 extends A1 implements 12 

{ 

public void methodIl()£>^/ 

{ 

System.out. println( "I am in methodll of class Bl"); 

> 

public yel iiethodI2() 

{ 

> 



em.out.println("I am in methodI2 of class Bl"); 


class Cl implements 12 

{ 

public void methodllQ 

{ 

System.out.println("I am in methodll of class Cl"); 

> 

public void methodI2() 

{ 

System.out.println("I am in methodI2 of class Cl"); 

> 
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// Note that the class is declared as abstract as it does not 
// satisfy the interface contract 
abstract class D1 implements 12 
{ 

public void methodllQ 

{ 

> 

//This class does not implement methodI2() hence declared abstract. 

} 


public class InterFaceEx 

{ 

public static void main(String[] args) 

{ 


* 



II il = new Bl(); 
il.methodllQ; // OK as methodll is pcsf^nt in B1 
//il.methodI2(); Compilation error as methodI2 not present in II 
//Casting to convert the type of the reference from type II to type 12 

((12) il).methodI2(): 


12 i2 = new Bl(); 
i2.methodllQ; // 


- vP' 



i2.methodI2() : ;jf*7 OK 

+ 

//Does not Compil&^as methodAlQ not present in interface reference II 
//String va« = il.methodAlQ; 

//Hence Il^ijequires a cast to invoke methodAl 

String var2 = ((Al) il).methodAlQ; 

System.out.println("var2 : " + var2); 

String var3 = ((Bl) il).methodAlQ; 


System.out.println("var3 : " + var3); 
String var4 = il.toStringQ; 

System.out.println("var4 : " + var4); 
String var5 = i2.toString(); 

System.out.println("var5 : " + var5); 


Il i3 = new ClQ; 
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String var6 = i3.toStringQ; 


// It prints the Object toStringQ method 
System.out.println("var6 : " + var6); 

Object ol = new Bl(); 


// ol.methodIl(); does not compile as Object class does not define 
// methodllQ 

// To solve the probelm we need to downcast ol reference. We can do it 
// in the following 4 ways 


((II) ol).methodllQ; // l 
((12) ol).methodllQ; // 2 
((Bl) ol).methodllQ; // 3 


B1 does not have any relationship with Cl except they are "siblings' 
Well., you can't cast siblings into one another. 

*1 



II ((Cl)ol).methodllQ; Produ 



ClassCastException 



Output 

I am in methodll of clas^Bl 
I am in methodI2 of class Bl 
I am in methodll of class Bl 
I am in methodI2 of class Bl 


var2 : I am in methodAl of class A1 
var3 : I am in methodAl of class A1 
var4 : toStringQ method of class A1 
var5 : toStringQ method of class A1 
var6 : Cl@190dll 
I am in methodll of class Bl 

I am in methodll of class Bl 

I am in methodll of class Bl 
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jll oJJjlL4 AjIjj 



.g -n. 1 jll di_3jc. — (Jtj-ll! <J£ (JjjjJaj l^alc- c . '~>J 4 jj! jll <jall 


public interface IPrint 

{ 

void PrintQ; 

} 

public interface IMath 

{ 



int Sum(); 
float Avg(); 


} 


public class Sample implements IPrintl,IMath 


{ 


private int m_Numl; 


private int m_Num2; 
private int m_Num3; 


public SampleQ 

{ 

} 


/ 

public n2.,int n3) 



{ 


IPrint -<J3 ^ 


} 



^Override public void Print() 

{ 

System.out.println("numl="+ m_Numl + " num2=" + m_Num2 + 

" num3=" + m_Num3); 


} 



^Override public int Sum() 

{ 

return m_Numl+m_Num2+m_Num3; 



} 


^Override public float Avg() " 

{ 

return (float)Sum()/3; 


} 


} 
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class App 

{ 

public static void main(String[] args) 

{ 

Sample s = new SampleCl^A); 
s.Print(); 

System.out.println ("sum = " + s.SumQ); 
System.out.printin ("avg = " + s.AvgQ); 

} 

} 


(jl A aj Aj i**^ g (j-* — Aa ja IjS^jC- I jj laA LjaJlj j 

(polymorphism) <—ihliil <> J&. 

T 

j^r — 

IPrint p = new SampleQ; 

Imath m = new SampleQ; 

,Sample Jasa ^c-^^Ludj <jl p 

# 

.Avg Slim 4 -^^ JaSfl ^C^^^LudJ <jl JYl 

Ci Base c> ,polymorphism 

J ^9 \ x>ajl U& Derived Ajill c. 


^j£J 5 ^ /J J 4 JJJt ^ 4 j 9 Clujj lil i"* i W ; liLa 

(JJdiil AjLulLg 

^jjII^.1 j] I S^lj <lta 4jLj£ cj^^j Ua 
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; 4-1UJI t>j& ^ 

. d'j cs^ public £j3 t> UJ^ J'. 1 

. (virtual function) 4 j*a j u_& u' .2 

\ <Jid 

public interface IPrintl 

{ 

void Print(); 

} 

public interface IPrint2 

{ 


void Print()j 

} 



> 


} 


IPrintl il = 

11. Print()j 

IPrint2 i2 = 

12. Print(); 


new Sample(12); 
new Sample(13); 


<-»>% IPrintl 
. I Print ji 


nun = 33 
nun = 33 
nun = 12 
nun = 13 
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; j jaI CjlgAl j] 4 jI jj l Jlla 

//Filename: Sports.java 
public interface Sports 
{ 

public void setHomeTeam(String name); 
public void setVisitingTeam(String name); 

} 


//Filename: Football.java 

public interface Football extends Sports 

{ 


public void homeTeamScored(int points); 
public void visitingTeamScored(int points); 
public void endOfQuarter(int quarter); 


} 

//Filename: Hockey.java 

public interface Hockey extends Sports 

{ 

public void homeGoalScored(); 
public void visitingGoalScoredQ; 
public void endOfPeriod(int period); 
public void overtimePeriod(int ot); 

} 

# 

# 




\ gjlo AjjICIijj <^11 Aaill 


. j' <J J <—iJJ u' j 
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. 4jlS ^ AijjLall < j^aau uijju 

Aj-a&i .I^jj ^ L>® ^£.■* ^j ^.IS liLaJI Ait! 

Igjliljj (JlJ^l! (J^asu (jjilallj Lia^lj ^gjll 


: Comparable — JjV' 


@Override public int compareTo(Object o) 

A C*\\^ (^y$ jl ^ Ajill ^j-ij ^cJ’ l 

4^^)Jjau& AUjujLojI 

compareTo <.^ <§-?>'jJ' Cjjj ^1 diUill <J£ 

?A^a.I j]' &.A& (^xlLuij 

A m a o jj-a £-_jjl! dlUjl£ <- (jS ^J^)j La-lJC- 

L>* AC-j-a^i Jc. 0jbc. ^ J 9 Alt^^^lList £jj (>» ^J3 <—aj*J liLaJl AiJ 

£ja CjUjI£ ^Ic- ^JjuljjJ ^jll Cjl^)jjjjj<a]l 

CjUjI£1I l f , Sort l^i^lAj iS (jjliail (JjjIa U^ J J* 



Array s.sort() j' Collections.sort() 


implements Comparable 


Ajaxx 




t 


public class Per^ 

{ 

private iti| p3^son_id; 
private Stjyftfg name; 

/** 

* Compare current person with specified person 

* return zero if person_id for both person is same 

* return negative if current person_id is less than specified one 
♦return positive if specified person_id is greater than specified one 

*/ 

^Override public int compareTo(Object o) 

{ 

Person p = (Person) o ; 

return this.person_id - o.person_id ; 

} 


} 
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; (JliLa 


public class Circle implements Comparable<Object> 

{ 

private int m_X; 
private int m_Y; 
private int m_R; 

//. 

public Circle() 

{ 

} 

public Circle(int m_X, int m_Y, int m_R) 

{ 

this.m_X = m_X; 
this.m_Y = m_Y; 
this.m_R = m_R; 

} 

public Circle(Circle cl) 

{ 

this.m_X = cl.m_X; 
this.m_Y = cl.m_Y; 
this.m_R = cl.m_R; 

} 

public void Print() 

{ 

System.out.println("x =" +m_X + " y=" + m_Y); 
System.out.println("radius =" + m_R); 

} 

public double CalcArea(^ r / 

{ 

double x = (Mat^PI * (Math.pow(m_R J 2))); 
return x 

> 

public double CalcPerimeterQ 

{ 

Furn (double)(2 * Math.PI * m_R); 

} 

// Comparable implementation 
^Override public int compareTo(Object obj) 

{ 

Circle c = null; 
if(obj instanceof Circle) 
c = (Circle)obj; 

else 

return 1; 

return this.m_R - c.m_R; 

} 




Comparable.CompareTo(Object) 
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class App 

{ 

static void main(String[] args) 

{ 

Random rnd = new RandomQ; 
Circle[] arr = new Circle[10]; 


/-\ 

.Circles s-Lij 



for(int i=0; i<10 ;i++) 

{ 

int xl = rnd.nextlnt(200) ; 
int yl = rnd.nextlnt(200) ; 
int zl = rnd.nextlnt(200) ; 
arr[i] = new Circle( xl, yl, zl); 

} 


2r-.i ; un j 

casting v 


System.out.println("Unsorted array."); C 
for(Circle o : arr)___I 

{ ~ 1== —' 

System.out.println(o.CalcArea()); 

} 

Arrays.sort(arr); 


System.out.println("Sorted Array." 
for (int i=0; i< 10 ; i++) 

{ * fc # 

if ( arr[i] instanceof Circp 

System.out.println( ((Circle)arr[i]).CalcAreaQ ) ; 





t-' \ 



^ , Comparable Circle 

Comparable.compareTo(Object obj) 
ijj this oy , o$i ^j' 

. (obj) ©LatSj C&j 


o J A -& A i) *j*-° <j^ ls' 0-° uj^s u' Object Cy ja u^ll 

. Object <—1 jj ejUall £-1^ <jV [yy Aja y* 
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Uo*jj Circle Cy* uj^ u '‘■ah , ^ll^l el-ahj ^311 0^1 SjI^I ^ 

.■GjLLdLj ^»j3j J £-llaIuij 

if(obj instanceof Circle) 

) 'H ^gJc- —^Jl^It ^j<a ojLaoa]l A 

0 c>® p^c- (jj^j SjI*-a]1 3_«j 3]1 - obj 0^11 Cy* ^>^1 this 13] 


. 0 c> 


0 (jj^j A-aakll - obj jLouj this (jl£ 13] 

a] (jj^j ojIxaII a -"j®!' - obj (j-« 'j* 1 d this (jl£ 13] 

( ^cll )a ^ ^)ia3 < Ql^'i 3-^.L.ax ^/iLa) Ia i <0^13^11 

_. ’. , 

^ll^ll .Circle o* CjUjUII aA j L^a <. VuAi Arrays.Sort(arr) ^Jl^l 

^ Circle.compareTo(Object) ^J'^' £* (J^LLLj) ^c-L^Sj Arrays.Sort(arr) 

A jbc. ^aJJ ^ aJIaII &AA ^3 .Circle Cy* (J^ ^ 

.(ascending) ^pc-L-^j J (Descendjjig) cA<- C 1 ^ cs' ‘•A uli 





; JjVUK.Ul JaJl 

jUflll /*w<& A^ ^ ^^ ? Ia& AjIAj ^3 ^)^A c^aII (JIjjoiII A jxj 

-(JIjA Adijj ^-1C- ^AjlAjuiII ^3 Aajuj^) J^-Ia SA 

Jr 

<jjd3J <Ji.lA SA \ jJajj AllUs ^)Li^.I Aj^)J V l ? Aiix ^ Jj^Ja 

?? Jl jAII &A& AjqVi ^a^Jl JajJaVill 
Derivedll, cj!>Q1I 1$jjj a^Ij gAu ? lM 

^uj^j 6^ a£j^ Aib Derived21 — j Derivedl3 

dsUall ^3Ul 
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lterator<T> , lterable<T> - 2 

aA u* ciAjjI£JI for ^aVI JL^xiujI 

.casting ajIa*] V ciAaKi j cjUjI£]| 


- Ajjouj^)]| <11^11 ^9 \]\[ A ^J^uxi^i tj^ji lil 

; ^JUlt j ^ j \I for j*VI UL«l^l ,main 


int [] arr = new int [3]; 
for(int ob : arr) 

{ 

System.out.println( ob ); 

} 


,main - aS\^\ ciAjs aA jq^ ^ i i* ^ llijt tit LjaJ 

Aikbffi] for ^>aVI (Jiluij ^jt .Is^jj 

' *JT 

Person[] arr = new Person[10] ; 



foreach(Person p : arr) 
p.Print(); 



; ^Ull JlUt t for Jt-Mtluot <Ja 


PersonArr arr »» new PersonArrQ; 

• • • Jf 

foreach(Person p : arr) 
p.PrintQ; 


diljjl£ Ai ijLlao t^tAtvj Aia ^Ic. a^.U j| Ai jL^ajc i^yiA ^rr 

.Person 

u' ,Iterable ^->jj u' ^1' ,for j*VI J* « u , n jl Uj jt tit Ua 

. Iterator <3^ 
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• m hi gi ^uil JaJ) 

4_iaLjal t-'L-vI jj diUa (J/utHuu AjV . Vq»^ 

I diLiuiLui VI 

4-^ UJ^3 u' 4^ ^)jJaL^a JlC-Loua a 1 
lil ^j£J _<Lalc, £^>^.1 a! ? cIjIc^Luj mhin aj^^.1 ^Loia]| _2 

80 (1^ (JilLajI 

^1 (JIa dlLa^ic* ^AjLg^Ic* L-jLud^. ^jialiuiJ V ^)jJaL^o]| ^oLoua ,3 

a ^)jJal ^ x .at. Si L-ilUa 



A-JUll ^a^JI ^ajuj^il CjUjI^I Aj!^! JjfLaJ jJl (JLoxIujIj 

: ^Jallo JJ^j jl jjJlJ 







J» 



^ *'j» ^ cUlVL^ (^g& AjjuoLLo (jl cLlLijl£-aj Aj^lal! 
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CjUjIS Java Language 


; c3f^ Ci (js^ 




; ^^)jJa\ *\a\\ JlC-Lai^ L-ilUall (JdJ ^)j£l A^jILuIa (J^al JC* tillLA 4 jI L-lJjudll 

L_l]Ua]| (JdJ 1 g x^\ ^A CIjLg^JlSIj AILlIaII (Jlj^ll ? L-ilUa Laj|^ (J^fL} (jl ^ 1>J ^LaUi 
•^C-Loia]! ^jJJ C UjJl\ ^A 4-j^g-jaill C-jLud^l Ajjauilj j ^ ^C-Loia]! 

a ^)jJa\ j 

J ^J^' jit u' Lf^ y t^A 

. a^M' 




lA AW*i°l ClAdill (J^x) 4^^)lLuua <Jlj^ cdlLA ^JjVI aX^^aII ^9 
^A A-jSL^all ^Lu^l JjUl jl Jlj^l • 

_j‘ ^al ■>- <all J£.Luia 1 ' g ■ -^‘i j 

A£-ljJa j Aiiilill cHlLa^l*JI J^C- j (J.lxa (JlLa j (JjLa^lxl! (Jl_$>iil • 

■■■^ 
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Trainer ^ 1 ' .Student ^ Aii*idl Jlj^l j^nk; 

.IglklAj (Jlj Ajill £>i& AjIj^j 
? JloLauJlj Aj^jud]! aUxIaII (Jlj^l ^)I^)£j < 1 £ju 1 a]| 


!cUj,^-juuJI 6jJ>\JI vhuuc*J 

cusLwdcJI 6 >>\JI = vuljJoJI — cuKJI 


JjfLaJ ? ^LolaIIj ^)jJal A-j^)g jaM AILlIaII ^)l^)£j ^a^C* £j!aJ ^1^. 

^jLk ^2 ^a]| ^ju^Lk 4 j2 ^2 

. Teacher - j Trainer uj^ Sj^bU cjUL^JI 



djljLud^J a£j1u!a1 I (Jlj^ll Igikl^j (_5*Giil , Salary ^ L 

# 

"^fL1 l n ^ W 1 i 1 Ij S^kVI C-jLud^J Ajill ^a^j2J _ Jl^Ludklj ^)jJaL^kl (JJJ <J^)g jq)\l 

f m £ I JJUd 

ak. e^)^VI ‘.'' mk <llj 1 ±a (J£J (jl (j^aa 



Ukk ‘-aj*j c^' ,? s ^alary kaJ j <-s j*j a ^\jll jjj U& 

V wjr^ 

jlailt cJ^J , -^C-kklj ■*!' (j-a <J£J e^)^VI <—jLuik 4-a^jjUl (Jlj^ll 

a^.1 jll a j& djjj Trainer - j Teacher 

, 4 JU 1 I C^Uikl ^ cUl£]| JaJl 
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Java Language -liLJ' 


public abstract class Person 

{ ^ 
private String m_FirstName; 
private String m_LastName; 
private int m_ID; 


; Jllalt 


a£ jttull fcill 


public Person() 

{ 

} 

public Person(String first,String last,int id) 

{ 

this.m_FirstName = first; 
this.m_LastName = last; 



public interface ISalary 

{ 

float CalcBruto(); 

} 


^311 sjpall jil 

i— iLjtaJ Clmj 


- 135- 





























Java Language -liLJ' 




Sj^bU LaLl! Jljjll 


public class Salary 

{ 

private Salary() 

{ 

} 

public static float CalcSalary(ISalary obj) 

{ 

float bruto = obj .CalcBrutoQ; 


i Ajall 






} 


return(bruto-CalcIncomeTax(bruto)-CalcSociallnsuranceTax(bruto)); 


private static float CalcIncomeTax(float bruto) 

{ 

return bruto * 0.3f; 

} 

private static float CalcSocialInsuranceTax(float 

{ 

return bruto * 0.1f; 

} 


at bruto) 

*y 
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public class Student extends Person 

{ 


private int[] m_GradesArr = new int[10]; 
private int m_GradesCounter; 


J • 

CjLd^lc. 10^ 
c 3l*JJ La (J£ ^cltxJ 
JUalb 




public Student() 

{ 

> 

public Student(int id. String fname, String lname) 

{ 

super(fname, lname, id); 

} 

public boolean AddGrade(int grade) 

if (grade >= 0 && grade <= 100 && 

m GradesCounter < m GradesArr 

{ 

m_GradesArr[m_GradesCounter++] = grade 
return true; 

} 

return false; 

} 

public int CalcAvgQ 

{ 

int avg = 0; 

for (int i = 0; i < m_Grad£sCounter; i++) 
avg += m_GradesAr'fc{i]; 
return (int)(avg / m_GradesCounter); 

} 

public int FailureiNi^() 

{ 

int failiSft*e2V= 0; 

for (ipt i = 0; i < m_GradesCounter; i++) 
i-f £^_GradesArr[i] < 70) 
failures++; 
return^ failures; 

} 

protected @Override void PrintDetails() 

{ 

System.out.println("Grades : "); 

for (int i = 0; i < m_GradesCounter; i++) 

{ 

System.out.println( m_GradesArr[i]); 

} 

System, out .printlnQ; 

System.out.println("Average : " + CalcAvgQ); 
System.out.println("Failures : " + FailuresNumQ); 

} 


} 
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public class Trainer extends Student implements ISalary 

private float m_SalPerHour; <> ejLiUJI Sjbl <> s^ll i j 


L-bud^ 


, Student 
. ISalary 


private float m_Hours; 

public TrainerQ 

{ 

} 

public Trainer(int id. String fn, String In, float sal,float hours) 

{ 

super(id, fn. In); 
this.m_SalPerHour = sal; 
this.m_Hours = hours; 

} 

public void setSalaryPerHour(float sal) 

{ 

this.m_SalPerHour= sal; 

} 

public float getSalaryPerHourQ 

{ 

return this.m_SalPerHour; 

} 

public void setHours(float h) 

{ 

this.m_Hours= h; 

} 

public float getHoursQ 

{ 

return this.m_Hoirt|s; 

> 

protected @Override void PrintDetails() 
super.PrintDetails(); 

System.out.println("Salary: " + Salary.CalcSalary(this)); 

} 

^Override pi AT float CalcBruto() 

{ 



} 



rn m_SalPerHour * m_Hours; 



Salary - 
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public class Teacher extends Person implements ISalary 

{ 

private float m_BaseSalary; 
private float m_TeachingHours; 
public Teacher() 

{ 

} 

public Teacher(int id. String fn,String In, float sal, int hours) 

{ 

super(fn. In, id); 
this.m_BaseSalary = sal; 
this.m_TeachingHours = hours; 

} 

protected (SKDverride void PrintDetails() 

{ 

System.out.println("Base Salary :"+m_BaseSalary): 

System.out.println("Hours: "+m_TeachingHours); # 

System.out.println("Salary:"+Salary.CalcSalary(this)); 


ary); 


} 

public void set_BaseSalary(float Bs) 

{ 

this.m_BaseSalary= Bs; 

} 

public float get_BaseSalary() 

{ 

return this.m_BaseSalary 

} 

public void set_TeachingHours(float TH) 
this.m_TeachingHours= TH; 
public float get_T6a^fingHours() 

retuft iis.m_TeachingHours; 

} 


@Overrid 

{ 





alary - 



blic float CalcBruto() 
float extra_payment = 0; 


, ISalary cw^=>j 
Ajiali ' v ^ v y I 

Salary.CalcSalary(...) 


if (m_TeachingHours > 80) 

{ 

float extra_hours = m_TeachingHours - 80; 

float extra_payment_per_hour =m_BaseSalary/80*1.5f; 

extra_payment = extra_hours*extra_payment_per_hour; 

} 

return m_BaseSalary + extra_payment; 


} 
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public class JavaApp 

{ 

/** 

* @param angs the command line arguments 
*/ 

public static void main(String[] args) 

{ 

Teacher tl = new Teacher(1234, "Yosef", "Ben Yazed" 2346.34f, 120); 

tl.PrintQ; 

System.out.println(); 

Trainer t2 = new Trainer(2345/'Rami","Ben Azez", 23.34f,87.5f); 
t2.AddGrade(100); 
t2.AddGrade(89); 


System.out.println(); 

Student s = new Student(4678j 


t2.AddGrade(98); 

t2.Print(); 


s.Print(); 


s.AddGrade(76); 

s.AddGrade(85); 

s.AddGrade(89); 



} 



} 
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Olfc»lftJI . |C <ULm<i 

: 1 Jt> 

iAj\ jl 0xaU^)dilj ^ J 

(<J^j V ^^ Jl>ui) 


public interface Person 

{ 

private void eatimi bananas); 
void drinkdnt coffee) { } 

} 


public class Employee extends Person { 

@ Override public void eatiini bananas) { 
System.out.println ("I ate " + bananas + " bananas'^); 

} 

} 



* & 



public class Manager extends Employee 
{ 

@Override public new void eat( int banam 

System.out.println ("I ate " + bananas * 2 +" bananas"); 

} 

@Override public void drink( int coffee) { 

System.out.println ("I drank " + coffee + " cups of coffee"); 

j .* y 

@Override public void shouti) { 

System.out.pr 


} 


} 



'I am the manager here"); 


} 


public static void maw* (String args[]) 

{ 

Person p = new Employee(); 
Employee e = new Manager(); 
Manager m = (Manager)e; 
m.drink(lO); 
p.eat(ll); 
e.shout(); 

} 
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private 


public c> <_£ ,person 4-^' ^ 

void eat(int bananas); 


. bJI 

: dfa»‘lll 

JjVt lLaJi ✓ 


interface — ^ cs-^' ^ 

void drink(int coffee){ } 

JjAiIaJ (jjjlic. £jJaj 


drink 3*^ Employee 


^Override public void drink(int coffee) 

{ 

System.out.println("I drank " + coffee + " cup§f of coffee"); 

} 




AjSlaa jjC- Aaall <Ulalt ^Jc- e^hout(J ^LLoli ? 

Employee Cy* StalLait a V ? cH 

.(m.shout() . Manager %_y 6* l>^j 
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:2 

' (jC- i j Wa^\l l^jjj 

diUill (jaj (jjasj _j ^.■■^ 1 cJ<-: *- • ■ --~‘j UML ^ > ^ > '^- *■ .i 

4 . ^.al t\l _ (J|JjjUc. ActOr Aaiil C_LJal ,ji 


public interface Dancer { 
public void dance(); 

} 

public interface Singer { 
public void sing(); 

} 

public interface Speaker { 
public void speak(); 

} 


public class Actor extends Dancer, Singer, Speaker 

{ 

private String name; 
public Actor(String name) { ..} 

II ... j-pJouuuJ lift 

public void danceWith(Dancer dance^..} 

} 




dul£ Ijl L_i .Test aUaa-a (1 

* * 

liLI jloa j 4 ■N.j-v ■ ^ jjc. 



n (String[] args) 


public class Test 

{ 

public static void 

{ 

Actor actorl = new Actor ("Rebekka”); 
Actor actor2 = new Actor ("Mark”); 
Dancer dancerl = actorl; 

Dancer dancer2 = actor2; 

* dancerl.danceWith( dancer2); 

* Singer singerl = new SingerQ; 

* Singer singer2 = new Actor ("Tom”); 

* Dancer dancer3 = (Actor)singer2; 

* Actor actor3 = singer2; 

* Singer singer4 = (Singer) dancer3; 

} 

} // end class Test 
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: c lb>UI 


^-IxJ # ClAjill jjz \\ JjAllaJ i > 

dance() , speak(), sing() 3^ 


dancerl.danceWith( dancer2); 

(J j _jl L_aj^)*j .1^V ^gJal^ ^)JajaJI l^A >/ 

class Actor 


Singer singer 1 = new Singer(); 

(interface) j^' l> Lh^ V l 



12a •/ 


Actor actor3 = singer2; 
juiD ^kLaU ^ Jj < j1a*j ^ajij (jl ‘ . '->J V ^ j**' ~S ^)laju2l 12 a •/ 

& .j-VlIiA 

vr 
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:3 J 

; Ail] ^lill AliuiVI (jC- i^LaLai (_5.Hl 


Fish 


void swim() 


Bird 


void fly() 


_ _ void eat() 

void sleep() 


AnimalBehavior(intei/ace) 


Mammal 


void nurse() 





f 


j ^)joi 3 ? ^JaLaJl <_Ja 

public interface AnimalBehavior 

{ 

public void eat() 

{ System.out.println ("I can eat"); } 

public void sleep() 

{ System.out.println (" I can sleep"); } 

} 


j ^ u' J' j , Cow - j Bird <-±Si (<■ 

CljUill Saa 

g. & & g. 

A ^ iC- ^1 dlil£ IH Aa_9^a1I A^LlaII qVI (_ja (i 

jli ? Zoo ^1' ^ testAnimals() ^ j*■ ^ Kaa II ^ U (ii 
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Java Language -liLJ' 



public static void main(String[ ] args) 

{ 

AnimalBehavior[ ] animals = new AnimalBehavior[4]; .1 


animals[0] = new Mammal(); .2 

animals[l] = new AnimalBehavior (); .3 

animals[2] = new Cow(); .4 

animals[3] = new Fish(); 


for(int i=0 ; i < 4; i++) 

{ 

animals[i].sleep(); .5 

} 

animals[2].sayMoo()j .6 
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; 3 


c 

: I ajuulS ,l> 

Alall ^jl # <■" il g -n 1 cJ^ 3 — J'j^ c3.JJ^ (jS-aJ V ? >^*» jjc. 

.jJj'- ic - diUa lgli.b <_£& (3fi=Lj <ji V j Ag _>(j ^ AnimalBehavior 


: jouuulS , 

<SUI 'Uiajlj , eat(), sleep() J'j-^ u_& J , fish 

,swim() 
. Bird cr^' 


c/ass/A/r implements AnimalBehavior 

{ 


@ Override public void eat() 

{ System.out.println ("class Fish .. eat"); } 

@ Override public void sleepQ 
{ System.out.println ("class Fish .. sleep"); } 
public void swim () 

{ System.out.println ("class Fish .. Swim"); } 


} 


class Bird implements AnimalBehavior 


owim j, j 

'J' 




@ Override public void eat (; 

{ System.out.println ("cla^Bird .. eat"); } 
@ Override public void sleep () 

{ System.out.prinfln ("class Bird .. sleep"); } 
public void fly () 


{ System, 



intin ("class Bird .. fly"); } 


: & 

^ L>*) A-LujLujVI Ajill ^ aA c-Lb ^ \ # \ 


^ (>® CJ^ cyic- (J jV I A*. ^*11) ^ jj\ AiliJI , 2 jiaxdt .2 

2' S ^h t.' ] 4^1^11 4j 3 Ijjil ^ .Mamal 

u' (AnimalBehavior) 4la ^ jj <_>« (polymorphism) 

.(Mamal) Aal l dl diUall ^jj c> sIiUjIS ( _ s 1 c . a> jj -j2ijj 
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Cy* (j^-j V 9 3 .3 

(jl 4 i^j A-LujLujVI Adi] I ^— A_^.^rj*Yx-o ^ 4 .4 

AilauJI dsUill ^ C!jUjI£ ^Sc- 


^ 3 ^^3^ UaiJl 1 ^^ ^(J^ ^ 5 .5 

^Ic* a^^. 1j .sleep ^jb^jJail — aJI 3I IgJ cjUjI£1I 3^ Ia^Ic* AjV 

IglklAj 31 j3l JjkS 



^•3 .Cow l>* ^31 fillljj ^31 (Cow cow) j^3 jW^ 7 .7 

- 7 ^^ Mammal Sj> 31 nurse ^331 — l^Uj u' 

.AjIjjI! 

3*34 animal >^y3i— 4 ^>31 u' t> , 8 j^A\ .8 

# # * y .fish £> c> 0 ^ C 5 ^° 

^ ^^3JUdll 4^jl t *.} /\ 


if (animal instanc 

j^fF fish) 

((fish)animal).sv 

vim(); 


aIUI s-lc-dlLuol 3^ (jjl£]l (j^ *^31 <«_ i^j a^ ^ , 10 J 9 jiajjVl .9 


if( animal instanceof Bird ) 
((Bird)animal).fly(); 

if (animal instanceof fish) 
((fish)animal).swim(); 
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: 4 J 

Ajill A^ -J A (J-o (jJJC* CjLujjoj^a]| C5^ 

Student u^j-j .BStudent , AStudent 

# Aj^A ^ 3 ^)j ^ajud L-llUa ^JaJ ^lill 

.Teacher A 3 ill aJ^jujI cJ-^j . a^a^. cJ^ 

4 4x* A-p^)3 Clluulj 4x* Ujj^s 4jujjujj^a]| ^3 CllLa^lxJl 

<C* CllLa^lxJ (jL^a^J jl 

dA^a^c* ckA£ 131 Ajouuj^a]! \ S^ajoAj a^Ij ,jl ^)Lij^a]| <C*L-llUa] <j£^aJ 

4x. J)£^a j3] Aj*l] j ^ 1^50 (J^ Aik* 

diLa^ic* ckjl£ 131 ^jouuj^a]| S^ijujIj ^jI ^)Ij£JI a^. c_i]L]a] (j^-j 


public interface Student 



200 cJ^ Aik. j*y* 

; ^Jlllll ^JaL<dl 


{ 


/* grade jji&jo «^jljujo clc^xx^joJI olo\lc JlsJ cdb */ 
public void SetGroupGrade (int grade); 

Jr* 

/* /<tc<) jojsixJI olo\tc JusJ <tJb */ 

public int GetGroupGrade(); 


/* 

## 

public Tea* 



^ J5biu clc9joc?joJI A>° *db */ 
GetGroupT eacher(); 


/* clc^jOJSjoJI jSjJi jjJti pJb */ 

public Void SetGroupTeacher (Teacher newTeacher); 

/* \i ja\ OiJ tjJLc ^JllaJI J { js: (jisJ *db */ 
public bool HasPermission(); 


Jl>dlj Cjj£j Laaj£ diUall (jjj a£^1*J! 


<> c£^ UML 
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: AStudent V j4\ bool HasPermission() v 

public bool HasPermission() 

{ 

?/((A Student, grade > 150) && (AStudent.GroupTeacher.GivePermission (this))) 
return true; 

else 

return false ; 


.Teacher ^ GivePermission (...) 


u' lAaj <-)'jdl uu 1 -^j ‘- 1 ' cASttj^terft .o 

<11^11 AjLj£J V) Adill 


(3^1^ (j-lic*C5^ ^ 

!^\ # ^jouuj^a]! S^)JjujIj (jjill L-J^Uall 0 ^^\) 

# 4 *iic, Qi ClAjjlSJl J ^xl&lLa 
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; 4 


s 


^ Student 


/ 




^jljjc. .C_l 


public bool givePermission (Student std) 


public bool givePermission (AStudent std) 



j' 4 l c_j^Uall A i A. e 



(Jljjjolll A Jaiis <■ ' 'St (jA (. 

njF 

public class AStudent implements Student 

{ 

private static int grade; 
private static Teacher groupTeach 
private String name; 
private int idNumber; 

public void setGroupGrade ( int grade) 

{ Vs/ 

Astudent. grade = grade; 

public int getGroupGrade() 

{ 

return AStudent.grade; 

} 

public Teacher getGroupTeacher() 

{ 

return AStudent.groupTeacher; 

} 

public Teacher setGroupTeacher (Teacher newTeacher) 

{ 

AStudent.groupTeacher = newTeacher; // £9 _ujuuo ,jJiS ,_sccJ W 

} 
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} 


public bool hasPermission() 

{ 

i/((AStudent.grade > 150) && (AStudent.groupTeacher.givePermission (this))) 
return true ; 

else 


} 


return false ; 


^ <J£] hasPermission() cjUjIHI ^ 

LgJ J 3tjj—^Cr^lLudJ L-llUa ? 

J*lxj ^ ^ # ^aIIj 4X- i ^ 4 oVt'v ^ pLuilj 

4^j^L<JI — <11^11 ^O^lLudJ ^ L > 1ju)"S (JI£jojVI 


l 


ivJUsl^Mjo 


«LdUajuo Jujzj cJIjJI ul /xg_aj ul ujcay ,<u /ujjJLII v_s\9 

. qj^^cocjoJI qjo v_JUo ^jviiJLiu oJljJIg 6.9^ (True/False) 

£ 

■ (static) oljjjoJI ugSu ul j^&SjjJI v_jc%j f o /xjujloJI v_s^ 

\J .Student ct^l^JL ^JoJ v_scJI v.svjfc <tjjLj>\JI JlgjJI , O /x-juaiJI ^sS 

. JlgjJI cl>L> 

. JLSLjLu\JI ^JlS^J />9_£-QjoJ oLuu\JI ^ yQs^uULoJI w_5^9 



.1 
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:5 Jl>- 

L 

A ».*-> j LimL/1 ^J-a^ ^jl ^JLill £t-alj^}2l L»» a m | 

public static void main(String[ ] args) 

{ 

B bl = new A(); 

B b2 = new C(); 

A al = (C) b2; 

D dl = new C(); 

B bl = new B(); 

D d2 = new A(); 

} 

J* ^1 jjj <^ll ,UML ^ J (1 

?E-aljjJl 

j' . JJC. AjLmu ^jSj j2I ^ jl a-oill (jt <>ajfll (2 

^3 (Jll3^)C. ^lill dALall (jjj A2 ^aaSI dlls^lxJl (. °j. ^j IIMT , L»L»-n. -» 

• C^J 1 


public class What 

{ 

public static void main (Stri 

{ 

A a = new A| )j 
A m = new K 
in.SetGolor j^Red"); 
System.out.println (m.toString()); 
*** aiSetColor ("Blue"); 

System.out.println (m.toString()); 

} 

} J 



.%2aSLa c^LaLai [ i_i 



: yr^' Z . 1 

A Red object 
A Blue object 

? A Ajill (jl <_Jaj a jxall La 

t"'ba |jLa ? o jj> ^ *** jL.dl l_u^ .2 
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: 5 


B 

“ZT 


D 

~E~ 


A 

~~zs 


B 

"~S~" 


D 


A 

~ZT~ 






J M^ 3 cs^' * j^' • 1 


protected static String color; 


S^Lall jjxjj (J^*j aIIj AjV ? A o^ 3 -* <^illaA <jS ^jJal j 

CP '^'j ,a tjwA* CP Ojfe ® j^d' J^ 3 O' Cp 

AjjU^ S&j^d' u' '^J ,m 
? ^ L5^ J ciAjjI£JI AxjIj (jj^ AjjLjjoi]! 

Sj-loII ^1 <Jjj^ajll ^-llajjaii c!jUjI£JI (J£ # ciAjjI£JI <J£ ciAjjI£J! <J£J AjuLj 

jIjjI£JI (J£J uj^! ^ ^ ^ cJ^j ^ *\*W *i^.Ij jl 

A.setColor ("Blue"); : sj j*-aj j^d' 4-k& c£*i .2 

4jill j • ejxdl 4 -aj3 Cf' ^ ^ y'"' ■ u ^A e^a-dl (jV 


m.setColor ("Blue"); 


u^ j' 

. 4-*^' U^ 3 J^-' (cp^)>^>» CP 
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ArrayList, 

Collections 

A J 


■? 

Polymorphism 
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ArrayList, Collections And Polymorphism 

5 ClAjJ^x <1 jIa CIjLia^ ^9 <LaL*Jl S^tc* 

^ L-J^Uall ^LgjujIj ^ JjjU^j ^ Cll^Uilj ^alAxxiVl 

■ ,U^c>°u° 


? C^IjLlJI ^LoiuJa djLiIax^ 3^9 Vi LgJls ^a 3I *O0j lil 

^cJI f djL^alj ? c*iIwLuj jlg-c^l jjL cIjIjLluj ? v*lc> cIjI ^)Lloj j <j^aLk CIjI^Lloj 
c^IjIlJI <J£J a£j1u!a1I A-lojLujVI Via] I Cj ijii djUill <J£ yjt <Jj£j <jl <j£^j 

.Vehicle p«VI UUiiac.1 Ini o^j^j 

: Ji. 
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^Ic. (JliLa 


abstract class Vehicle 

{ 

public abstract void PrintQ; 

} 


abstract class Car extends Vehicle 

{ 

public @Override void Print() 

{ 


} 


System.out.println("Car class"); 


} 


} 


4_iLiua ejUs 


class Motorcycle extends Vehicle 

{ 

public @Override void Print() 

{ 

System.out.println ("Motorcycle class 

} 

} 

class Track extends Car 

{ / 
public @Override void Prints) 

{ 

System.out.println J/Track class"); 



class Semitrailer Bjftends Car 

{ 

public @Ove^Fide void Print() 

{ 

System.out.println ("Semitrailer class"); 

} 

} 

class Bus extends Car 

{ 

public @Override void Print() 

{ 

System.out.println ("Bus class"); 

} 

} 
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class PrivateCar extends Car 

{ 

public @Override void PrintQ 

{ 

System.out.println ("PrivateCar class"); 

} 

} 


class Van extends Car 

{ 

public @Override void PrintQ 

{ 

System.out.println("Van class"); 

} 



Arr.AddCar(new BusQ); - 

Arr.AddCar(new PrivateCarQ); [ i-,iv.kssi.ui 

Arr.AddCar(new TrackQ); _u 

Arr.AddCar(new SemitrailerQ); V_/ 

Arr.AddCar(new MotorcycleQ); 

Arr.AddCar(new PrivateCarQ); 

Arr .PrintQ; 

} 

} 
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a ! djLiJax^ Aj^L^VI Ai 4 NET l)I ^-*-5 ^-9 liL^JI AjlI ^9 

Aijix^a^l S^lc* CIijIj 


A-IojujI(JJ^J &l A ^i] (Jjj^a^llj 4 L^J^)x!l]| *iic* JAc. J 

< 3 ^9 jt£* ^gi] (Jjj^a^ll Lg_La ? ClAjjud^. a ! l**^ \\^» *\\ B dll^)ja)^A]| 

.'-^ j* 


V AiLJlc* j ciulj Ai uj^J u^ Loj!^ 

. (Run Time) cij ^ qjSj L»3l , Jja ^ lJ jj « 

<jLia (JLoxJjujV AdLja A^UJl ^9^1 (jJ-9 4 jj £~- Ai-jjfLj La-lic. 

iy 

(jc. dlLilaxxJl ^aia ^ ji JjAa. jj*j ^ja l jj^,aj liUJl AjsJ ^ oJja.j- 0 «j^'iSi 

V .java.util.AbstractCollection 
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ArravList kill 


.List <^1jl' j AbstractList ^jiil ^'>%l ArrayList 
J cr^' (^4^' diuul ojlilJ!) dAijk^kl ^c-d ArrayList 

.clulii (Ji_jia dil j AjjI^VI dili^jk^All tliUJI a*J ( j .4_a.UJI ^ 


4jI lx J La jA j jl j. Jl£j <jl (j^aJ V Lg-jJ-9 £ A-plc* Ai ^ix*a>a s-Ludj] ^aJJ <ji ^XJ 

V ^9 4(jLl^.VI (jiaxJ ^9 ^ \ 9 L_fl^)XJ <jl 

(3*1 a Lg-l]| ^1*^*1 4x*JaJjJallj (Jjx.juTiII Cll9j L_fl^)xJ 

ja ArrayList ^ .ArrayList jlkl t^JUJI 

ArrayList ‘j* '^j .dAdkil ^k. dil^dyJI (JS^)dilLa <C- ^ 

<£> ^ ^ajl j9 c-Ludj] ^aJJ a ^L^J 


<Sljl ^aJJ Labile* ,A£- ^\1 UjH]j 




^"CSj^ j' s ^J u^j 

JjUJ ^JJ Labile* m( ^l jVl 
_L_fl(j-^aisjj ^9 4C1 jUjI£JI 

; Alill CjUUj 

ArrayList() 

ArrayList(Colte/tion c) 

ArrayList(int capacity) 

(j>i dLa^Lk is^J ^ C-Uill 4x*jli <C* is^ 1 

jAuljl L . ^ S J^9 Minx <c- ^ ^ n 3 C-LlJl . 4-C» 

^aJ Lol£ UjUIj ^>j£j -Sj^SlI „ Jx^al \x\\ ^a^klaiJ ^lill A-LojLojVI Aijix^a>Jl 

4x*AiLjaj 
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public static void main(String[] args) 

{ 

// create an array list # 

ArrayList al = new ArrayListQ; 

System.out.println("Initial size of al: " + al 





# 


// add elements to the array list 





al.add("C"); 

al.add("A"); 

al.add("E"); 

al.add("B"); 

al.add("D"); 

al.add("F"); 


: £ 


Initial size of al: 0 
Size of al after additions: 7 
Contents of al: [C, A2, A, E, B, D, F] 
Size of al after deletions: 5 
Contents of al: [C, A2, E, B, D] 



System.out.println("Size of al after additions:" + al.sizeQ); 
// display the array list 

System.out.println("Contents of al: " + al); 

// Remove elements from the array list 

al.remove("F"); 

al.remove(2); 

System.out.println("Size of al after deletions:" + al.sizeQ); 
System.out.println("Contents of al: " + al); 


} 
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Labile* ^)j£j ^ lAp A1 4-C* (jl 

.1 g ^JJ <11^1 ^13 

dAiil^ 03 ^ '- A ^ Lj^ ^ ji u' ArrayList dp^' s jl dp> ^ jll ^ 

& & £ 

<jc- ArrayList <o^' o£-® s Au L^l t A£._^l^' ^ Spjp*- 

.ensureCapacityO 3ij^ 


void ensureCapacity(int cap) 


uj ^3 e^au ArrayList 4^ j^o* AijL^dl ^ J^j '\' 

4 r-j^-s. ^\l ^9 4 jWa\l OlLijld]' jl jj^lOJl l-» n>»H \ 

. trimToSize() 

V> 

I ArrayList Aill (J^L op j^pd' dil j^dl j <Jt jpII 




- W -- 

\ 

Qp-A ^SLuaj 

yttid add(int index, Object element) 

V. 

* m / s ^r 

Inserts the specified element at the specified 
position index in this list. Throws 
IndexOutOfBoundsException if the specified index 
is is out of range 
(index < 0 || index > sizeQ). 

£>il£ Ailua) 

boolean add(Object o) 


Appends the specified element to the end of this 
list. 

4Lx 4 Ac- ja^a Actual 

boolean addAll(Collection c) 


Appends all of the elements in the specified 
collection to the end of this list, in the order 
that they are returned by the specified 
collection's iterator. Throws NullPointerException 
if the specified collection is null. 
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LjU jLa j£ ^5^-4 

void clear() 

Removes all of the elements from this list. 

JUu 

Object cloneQ 

Returns a shallow copy of this ArrayList. 

c>^t Ja 

boolean contains(Object o) 

Returns true if this list contains the specified 
element. More formally, returns true if and only 
if this list contains at least one element e such 
that (o==null ? e==null : o.equals(e)). 

Jl ^ »Jbj 

ArrayList 

void ensureCapacity(int minCapacity) 

Increases th e capac lty o f *. Arra yLi s t i^ance, 
if necessary, to ensure that it can hold at least 
the number of elements specified by the minimum 
capacity argument. 

A \\* A A\\^\ (Jjl£ ^l^jj 

Object get(int index) 

Returns the element at the specified position in 
this list. Throws IndexOutOfBoundsException if the 
specified index is is oqt^f„ range 
(index < 0 || index >=*^j#()). 

(JJ3L4 (Jl\Sl (jiLA dJlf'l 
diAJ cjIIa Jj) 

int indexOf(Object o) 

Returns the jyidex^n this list of the first 
occurrence of the specified element, or -1 if the 
List does not contain this element. 

£jJJLA ^jlS-4 djl&j 

a-i^j (jlLa ^ 

int lastJndexOf(Object o) 

Returns the index in this list of the last 
^currence of the specified element, or -1 if the 
does not contain this element. 

Ji^4 ^Ha ^ <jjt£ ^^4 

J^lfjject remove (int index) 

Removes the element at the specified position in 
this list. Throws IndexOutOfBoundsException if 
index out of range (index < 0 || index >= sizeQ). 

<J-4 Af' J)4^\4 ^5^4 

Jl ^4 CjUjISJI 

protected void removeRange(int fromlndex, int 
tolndex) 

Removes from this List all of the elements whose 
index is between fromlndex, inclusive and tolndex, 
exclusive. 
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Object set(int index. Object element) 

Replaces the element at the specified position in 
this list with the specified element. Throws 
IndexOutOfBoundsException if the specified index 
is is out of range (index < 0 || index >= sizeQ). 

J' <*“> 

ArrayList 

int sizeQ 

Returns the number of elements in this list. 

<> Jjjaj 

tJ* 

Object 

Object[] toArrayQ 

Returns an array containing all of the elements in 
this list in the correct order. Throws 
NullPointerException if the specified array is 
null. 


Object[] toArray(Object[] a) 

Returns an array containing all of the elements in 
this list in the correct order; the runtime type 
of the returned array is that of the specified 
array. * 


void trimToSizeQ 

Trims the capacity of this ArrayList instance to 
be the list's current size. ) 


£ \ 


V # 
# 
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j * * a 4_LLuij 




^|i=i^ . {LcA^J A1 ^ 4t\ Si 1. ^L^la4 ^jAaI 1 


. A^jzaIj^ Xj^ ty^A ^UUiAl XaIz Xl^il 
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public class Stam 

{ 

public void B(int m, int n) 

{ 

System.out.println(m * n); 

> 

public void f() 

{ 

System.out.println ("inside Stam"); 

} 

> 


public class B extends Stam 

{ 

protected int y; 
public B(int x) 

{ 

this.y = x; 

} 

> 


public class C extends 

{ 

public int x; 
public stat^fcs^oid g() 

{ 

Systlm^pCit.printIn("inside C"); 

} 

> 

public class Test 

{ 

public static void main(String[] args) 

{ 

C temp = new C(); 

> 

} 



: 1 

: JUll tSLUi 
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Java Language -bLJI 



Ui^ialLa 4 'b M — "I" J^ull ^jC- ‘ ' 

. i 

^3 4jL^}ia ^J^.b (_j*a 4 Aaill ^3 43^)*-bl X ^ 9 ‘^1' 4 _aj3 <_Ja 

?Stam 

. blal J_L - V U^V! bbl£ '\' tbSI - fJU ^UV' bbl£ '\' 



0 ) 


B Aij^lall pic. jlLojV 4 main Aij^lall ^ ^alji ji l^ai 

.Stam ^ 

B *Uj 1 ! ^Ic-jIuoV 4 main <ajjla]l ^k _>aljl jl l>at (_l&! (ii) 

.B ^|_ #C5 i fc>J! 


.lli - i ^al_jt Aj^Ij blaLat 
.main AjLsjJall ^3 4*ftL>»l (j^Ai ^jl£ bj 33^. ‘l^La 3^,1 j <J£] ^Liioulb 

CjUjI£ 4^-a._j-a CjI jj-a-a Aiajail jJ (JJc. 

Stam obj = new B(7); i 
Stam obj = new B () ; ii 
B obj = new Stam(); iii 


V k/ 

4ij^)]a (Ji.b <j-a 4Stam *baJI f^gk fQ Aaj^LlI $.lc.3luil (j^-aj (Ja 

V AjL^VI dul£ bj 4 ^Ic.j1uiVI 4_lS£I - dul£ bj ? B 'ball ^k 

bUl JL 



Ajjj^ia ^J^b ^ya 4(^ 'ball ^3 43 ^)xa]I gQ Aaj^jall »lc.3lmt (jF'*) <_Ja 

dul£ bj 4?.lc.3luiVt <-_u£l - ajIa.VI dul£ bj ? main 'bill 

. bLal jL 
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:1 J>>“ lb 

^j| aJLjx i J Stain ^bill (Ji.b A m .a Ah^la ji <ll.il <j£-aj V ? V jA L_il j^JI (1 

a jiA A^ajS jilij jl V base <lb .C 

.public j*-* e bAjl£ ujj cr^- Derived ^ Ji.b 

s^bL* x sjjJI A^ia jjjij ji <jl*j stam ^lil' cKb t> <1^ ba^c- b' 

.public £jj t> WjV 

Main - d*-b (<-» 


Stam si = new Stam(); 
sl.B(5, 5); // stam J^b ®a j>j-dl B <11^ <4&.iU 
// stam -bill Alb 



Bbl=newB(4); // B cKb ibj^j*ll B< 

// B^lil' C5^ Ajlkb A^o^ 

v? 

.Derived <> base t> jA>s a^f^> (i) 

g plilil j JLujjI L_L^J ? jjc, 

c> C 5 ^ u' V Derived t> (iii) 


0 



.Jjj^s jjA? base 


B 'ball (J^b Alii I <b& t_u£j ? ^xj (_j!_^J1(c 


public void Call_f() 
{ 

this.f( ); 

} 


Ajilbll oj_j*-alb — Main ^ <11^11 $.lc-.iiuiVI c_u£j ? ja i_jIj^JI 


c.g(); 

All .ill ^Ic-JiuiV <jjl£ eUil 4 -nI-n y (Aj£Lb) Abtiui All^ll (jl t_njuill 

^jjujLiA d&lj aIIjiII g.1 c.SL■<' o^aj 
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: 2 

. Test NameC , NameB , NameA : slLxx 


c_u£l j ? TeSt main -liiii <Lxjtia (JjAa. <iaju)l Jj ^jjj 

AjLsjl^ <_J^5 <jjudilljj t dil^jilLall ^»j 3 (jl (J^glc. 


public class NameA 

{ 

protected int x; 


} 


public NameA(int x) 

{ this.x = x; } 

public int getXQ 
{ return x; } 

@Override public String toString() 
{ return "NameA: x=" + x; } 

public String displayQ 
{ return "display NameA"; } 





{ return "NameB: x=" + getXQ + "y= " + this.y; } 

> 


//. 

public class NameC extends NameB 

{ 

protected int z; 

public NameC(int x, int y, int z) 

{ 

super(x, y); 
this.z = z; 
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> 


@Override public String toString() 

{ return " NameC: x=" + x + "y=" + y + "z=" + z; } 

@Override public String display() 

{ return "display NameC"; } 


//. 

public class Test 

{ 

public static void main(String[] args) 

{ 

NameC ncl = new NameC(l, 2, 7); 

System.out.println(ncl.toString()); 

NameA people[] = new NameA[4]; 

people[0] = new NameA(6); 

people[l] = new NameB(8, 9); 

people[2] = new NameC(4j <d, 

people[3] = new NameC(3j 2, 

# 

# S 

people[3] = (NameA)people| 
int count = 0; 

for (int i = 0; i < people.length; i++) 

System.out .println(people[i] .displayQ); 
if (people[i].getX() > 5) 

'<^b^nt++; 

h*' 

} 

System.out.println(count); 
count = 0; 

for (int i = 0; i < people.length; i++) 

{ 

if (people[i] instanceof NameC) 

{ 

count++; 

> 

} 

System.out.println(count); 
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:2 

^9 Clj|^)ja)^a]|j CIAjjISJI <-ixjJaj i 0,^1 ^ 


\ 


people 


0 

1 

2 

3 



1 

F 

NameC 



X = 1 


Uit£ 

y*2 


NameA 

N 

II 





X = 

6 







ute 

NameC 
X = 3 

y = 2 

1 = 4 


,Name A 4 -ia]l ^ jj < 3 -* Ai ^* -0 ^ j^a-all 

A-llUill o^jj^alLj (jjfxj aII 


print NameC: x=1 y=2 z=7 
display NameA 


— 

display Name 
display NameC 




ncl o-'KJI AcLb 


JLoaijuul , A9g.o.^oJI v_svS Jg\JI ,jjbJI AcLb 
.co A^xbdl display AIIjJI 


«uSJ display AJb A jcs-gj \J ,NameB £gj ,>0 o-'KJI 
. NameA Jj>b 6i<prgxdlg L^jjg v_svjJI AIIjJI JjojzajjuI 


Ol i —uLJujj r ojUJI (jj'J-A) ^_sJLc: olj—&jjgj Olj-ujgjoJI 

NameA Jj>b ( virtual) Aau^s v_svj 3> display AJIjJI 
.NameC i_svS ibgj>gx>JI AJIjJI OAaj lApJ 


X Jl AxxjS oLulSJI ,jjo /xS tjJgVI cLaJbJI ,_>C JlC 

. 5 o-° >+^I A-pJ 

£, 9 j (JjO oLulSUI ,jjO /x^ AoUJI CLoJbaJI t _gj_>Jo (_>£ JlC 

. jL>gj NameC 
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: 3 JIjh 

e^jLiui Ajill _ IgjIjL^i ajl.il Aaluja. a^)^l dl jLiui dj^ii 

• ddldl dli^dl IgJ 1 (Taxi) & j ^ 
(int taxild) • 

(String driverName) <i^d' f**\ • 

int numPass (3^11 '^) jM ^ • 

(Boolean available) - j ^ Sj?NI i jU* Ja • 


getld(), getName() , ge 


tNumPas 


w 

.true data* available 

’ d-ilc-VI dll Ljj">c. iA\\A 

ss() , isAvailableQ 


• Adld^&Udl Jjldl Taxi ^ ^ ^*4 3-4 1 J 

'yr '+ 

^aj^ldlj J ^ A j~' U ^iijj (jjjLuJl ^sjujI (jjjialjLj£ Ail^la • 

numPass j * taxild j driverName 
c t_ll£j]| ^lia .lic-j ^3jj JjjLdl ^juo! cllljlaljL^ Aii^la • 

. numPass j ‘ taxild j driverName^j^dd Lsdiiij 


u_£d ®j>Vl s.jldu) Jdu ^i]l taxiBusy Taxi gd dU. aaL jjda 

aI^Ajoui 


- 172- 


— [ j Jp ^9jdl3 / ^ 1 ‘ A 1 ^ A ^ I 











CjUjI£ Java Language -liLJ' <L 


^1 t (TaxiStation) «.j>i *3“-® ^1' ^^ uj^jj 

.jis^Vt sjJ sjlluo 80 aL^JI 24LS .(Taxi) sj^J sjUuo Aaill 

: C5^ TaxiStation 

^jujI # 

4 4jullll S^)^VI Clj|^)ljjuJ • 

4ja^<j] Ajulllll S^)^VI CIjI^Lluj <9jQ^• 

•y . 

qa A it ni*i S^^-VI CIjIjUjuj aA jLl^a ^9 A \ ! ) * * 4 *\\ Ajullill S^)^VI C1 jI^)Ijjuj 

aA <j(Aj 

:<44J ^j]l iii-i jjLII Jaaa J*Aj a^\\ J?u£j . TaxiStation ^U. aaL jjjla 

AA&\\ C*iUj^ # 

^9^)j JjjLudll ^jujI 4Aj^)ia]| ) <Oa^ai! ^il S^)^j S^)Lijuj L Qjx^Vi ^Iill ASj^Jall • 

^c*ULg j 

(Jsl A AjulUll S^)^VI CLjI^Lloj <jl 
<1 ^ljolaII j-ic* S^^VI SjLiuj ^9^) 4 l.jI£j 1I <9J^)ia # 

lil # 'a1 jZujIA S^)^VI SjLjjud 4L-Jc^l£jll cJ^i] ^LojVLall 

# - \ .^jjm 4*LojVLg <1 ^ijaua ^)JC* S^)^l S^Ijjoj *1^ jJ 
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: 3 J 


public class Taxi 

{ 

private int taxild; 
private String driverName; 
private int numPass; 
private boolean available = true ; 


public Taxi(int tld, String dName) 

{ 


this.taxild = tld; 
this.driverName = dName; 
this.numPass = 4; 


} 


•Pass) 


public Taxi(int tld, String dName, int nPe 

< Y' 

this.taxild = tld; ^ J 

this.driverName = dName; 
this.numPass = nPass; 





} 


public int getnumPass() 

{ 

return this.numPaj 

> ^ y 


iPass() 

Jr* 

lumPass; 


retu 



public inf gettaxild() 

{ 


taxild; 


/ 


public boolean getavailableQ 

{ 

return this.available; 

} 


public void Busy() 

{ 

this.available = false; 

} 
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public class TaxiStation 

{ 

private String StationName; 
private static int currentT=0; 
private Taxi T[] = new Taxi[80]; 


public void AddTaxi(String dName, int tld, int nPass) 

{ 

this.T[currentT++] = new Tax’ /+T ' 1 * 


public int checkAvailable(int N) 

{ 


} 


for (int i = 0; i < currentT; i 


if((T[i].getnumPass() >= N) . ; false)) 


{ 


T[i].Busy()j 
return (T[i].gettaxi 



> 

retui 



/ 


} 


} 
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: 4 

^)juo£JI (J : \a\ # (^^LudJ ^)joi£ ClA j)a» a\\ JaAJ L_fl^)AJ Rcttioflcll 4 js 1\ 

*LgULg A-lajujI 

: Rational ^ial' cjj^* t> <*■ bLUl 


Rational(int nl, int n2) 

11 1 4 b. • \ Ju & *> \*'\ i_L)lJu AiL via 

. n2 

int getNl() 

jjuaSil JajoiJ AixJ 4-2 j 

int getN2() 

^)joi£Jl ^ULa AixJ 4JL)^)la 


.Rational o* b.>bi£ £-*?> ja <_£ill t 



Ja^J 


G<^]' 


CjUjI£ 1 I jj^Ja JjudLaul A-i^l jj V # dutj <c*C jUjIHI ^Ac> 

• (j Aaill (j-a biaLaS 


G() V r 

^UJ AjL^la 

void gInsert(Rational numO£ 

nurn AJL^la 

Rational gRemove() 

<C- *W ^9 j^a La l^)jua^ AixJ <9J^)ia 

AiAajj 

boolean gEmptf () 

__ 

4x* dul£ lil M Al3U AJL^la 

bib "c_j^" ji , jb 


.Uji <jJ-ih]l gb (jjjil' jj% jlall ,G gb bU. ^JlL 
uj-^ G j Rational u^ll elk*^! (jjWI <j£*j 



b^c. j c n i ^ b^c. C5 ill: Aij 




J ■ n^sll ^|/v\ J^ulj A£- A 4 jjj jJall .^J 3 t .*1 

(n j 1 ^ V ^ ) n j 1 u*? ^ ja 

.m jA Ig-aliuj 
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jA IJjud£ 5 m 1 <L^)ia 

<C* ^3 ^j^a'N^a ^jC* S^)ljC, 

. m j 

jjui£ (JiiVI (_gic. j)-a~> <all >l^.jJ 4_jl (_pa^)j3l 

m a^I j 

-La jjudj ^ ^)jui£J! J^a^n • A La^^yLa 

m ^LgULgj ^)jjuo£JI 
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:4 

. List<Rational> £jj t> Grl (*»\* ^13 <-4'^ : 

G Aaillj Rational 4^1' ^ J£ JIa*Iui( Ujl A^*iajill 

. 44^ <jjA? 


List<Rational> Grl = new List<Rational>(); 


public G BuildG(int n, int m) 

{ 

G gr2 = new G(); 
while (! Grl.GEmptyO) 

{ 

Rational rl = Grl.GRemove(); 



^joi3 


if ((rl.GetNl() <= n) && (rl.GetN2() == m)) 

PO, m )); 


gr2.GInsert(new Rational(rl.Ge 

> 

return gr2; 

/ 



^sjuafl 


public Rational Sum(int 

{ 

int sum = 0f 
while (!Gri^|S€mpty()) 

{ 

Rational rl = Grl.GRemove(); 
if (rl.GetN2() == m) 
sum += rl.GetNlQ; 

} 

return (new Rational(sum, m)); 

} 
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5 JljH 


. Test, MultiOne , SingleOne , Basis : £jj' ®Ua*-« 




public class Basis 


{ 

protected int numl; 
public Basis () 

{ 

} 

public Basis (int n) 

{ 


this.numl = n ; 

} 

publ 

{ 



} 


} 


public class 
{ 


protected int num2; 

public SingleOne (int nl , int n2) 

{ 

super(nl); 
this.num2 = n2; 

} 

public void PrintQ 

{ 

super .printQ; 

System.out.println(this.num2); 

} 
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} 


public class MultiOne extends Basis 

{ 

private int count = 0; 
private Basis[] arr; 

public MultiOne () 

{ this.arr = new Basis[5] ; } 


public void Print () 

{ 


for (int i=0 ; i <= count ; i++ ) 
arr[i].print (); 

} 

public void Add (Basis b) 

{ 

arr[count] = b; 
count++; 

} 

} 


public class JavaApplication2 
{ 




public static void main(String[] args) 

MultiOne container = new MultiOneQ; 
SingleOne si = new SingleOne(ll J 35); 
container.Add(si); 

si = new Single0ne(47, 22); 
container.Add(si); 

si = new Single0ne(8, 17); 
container.Add(si); 


MultiOne subContainer = new MultiOneQ; 
si = new SingleOne(53 J 40); 
subContainer.Add(sl); 


si = new Single0ne(21, 13); 
subContainer.Add(sl); 


si = new Single0ne(39, 62); 
subContainer.Add(sl); 


container.Add(subContainer); 
container.Print(); 


} 
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:5 Jt>“ 

11 35 47 55 8 17 53 40 21 13 39 62 : A^Ukll 


12 

11 

10 

9 

8 

7 Sjka. 

6 

5 Sjki 

4 

3 Sjki 

2 

Sjka. 

1 

♦ oJoaI! 






3 


2 


1 


0 

container:count 






address 

of 

SingleOne 

object, 

with 

num1=11 

num2=35 


address 

of 

SingleOne 

object, 

with 

num1=11 

num2=35 


address 

of 

SingleOne 

object, 

with 

num1=11 

num2=35 


null 

Container:arr[0] 

!> 






address 

of 

SingleOne 

object, 

with 

num1=47 

num2=22 


address 

of 

SingleOne 

object, 

with 

num1=47 

num2=22 


null 

t 

# 

0 

'> 

null 

Container:arr[1] 






address 

of 

SingleOne 

object, 

with 

num1=8 

num2=17 


null 

* 

# 

V 

null 

r 

null 

Container:arr[2] 






null 


null 

p* 

null 


null 

Container:arr[3] 






null 


null 


null 


null 

Container:arr[4] 








. / 




0 

Container:num1 







8 

\ 

47 


11 


si : numl 







17 

v> 

22 


35 


s2 : num2 













SubContainer: arr[0] 








r* 





SubContainer: arr[1 ] 






# 

v> 






SubContainer: arr[2] 






# 

/ 






SubContainer: arr[3] 







r 






SubContainer: arr[4] 













SubContainer: numl 






i _ 
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15 Sjkk 

14 Sjkk 

13 

12 Sjkk 

11 

IQ Sjkk 

9 

8 

7 

6 

5 

4 

3 

2 

1 

oJoaI! 

4 















container:count 
















Container:arr[0] 
















Container:arr[1] 
















Container:arr[2] 

address of 

MultiOne 

object, 

SubContai 

ner 















Container:arr[3] 
















Container:arr[4] 















0 

Container:num1 



39 


21 


5 

3 



8 


4 

7 

# 

i 

s 


si : numl 



62 


13 


4 

0 



1 


2 


5 


s2 : num2 


3 


2 


1 


0 



* 

7 

f 



SubContainer: 

count 


address of 
SingleOne 
object, with 
num1=53 
num2=40 


address of 
SingleOne 
object, with 
num1=53 
num2=40 


address of 
SingleOne 
object, with 
num1=53 
num2=40 


null 


# 

> 


r 




SubContainer: 

arr[0] 


address of 
SingleOne 
object, with 
num1=21 
num2=13 


address of 
SingleOne 
object, with 
num1=21 
num2=13 


null 

* 

V 

null ^ 

* 








SubContainer: 

arr[1] 


address of 
SingleOne 
object, with 
num1=39 
num2=62 


null 


null 

. / 


null 








SubContainer: 

arr[2] 


null 


null 


'w * 


null 








SubContainer: 

arr[3] 


null 


null 

# 

0 


null 


null 








SubContainer: 

arr[4] 








0 








SubContainer: 

numl 
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; 6 

cjUiilj > IFirst, ISecond, IThird ^4^1 j*&£, j_H“ 

Test *iillj AAA, BBB, CCC 


public interface IFirst 
{ 


public boolean OpA (Object stam); 
public void OpB (int num); 

} 

//. 

public interface ISecond extends IFirst 

{ 

public int OpC (); 

} 

//. 

public interface IThird 

{ 

public int OpD (); 

} 

//. 





public static void main(String[] args) 
{ 

} 


AAA, BBB, ^ eJLaJ j l)^ uaj ulltt 4JS uj£i (\ 

. liU c jAIj , ccc 
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V Aajjjli ilul£ lj] ? t*L»La! ^^jll i-jy ja\j^\ dlLc -qa o^,Ij 

Jk? ’ 

i. ISecond si = new ISecond (); 

ii. BBB bl = new BBB () ; 

iii. AAA al = new AAA () ; 

First fl = al ; 

iv. CCC cl = new CCC (); 

First f2 = cl ; 
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:6 

AAA -<J^E cij^j d'j J 

BBB - <J^E cJJ^j 

CCC - Jib <3>J Jljj 


public bool opA(Object stam) 
public void opB (int num) 

public bool opA(Object stam) 
public void opB (int num) 
public int opC() 

public bool opA(Object stam) 
public void opB (int num) 
public int opC() 
public int opD() 


IjAj JjjJaJ t>J <jjlS *Uj JjU-j Jjp ( \ ) 

333 Ajill 4_ijJal jjSVI AjjLijJI AaLaaJl »l C. H■ al ( II ) 

► # .BBB £y iy 

. AAA f^y Cy 'jy jAau? AAA (y ^ .<Aj^ (iii) 
(Ifirst jli (Aj^) Ifirs 

ISecond -j IThird -j ISec^jyi JaIj CCC oV (iv) 

^upcasting ^ ^yy I First i —lw 



public static v 

{ 

BBB b = * 
b.opB( 



main (String[] arg) 
BBB(); 


Object c = new CCC(); 
AAA a = (AAA) c; 


.RunTime Error *Ua*.i ^Ic. aj& 
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:7 

jjL^g AllA ^ Alalilt c. jj # ^^ A-Lkj CllUiax^l Ja^iJ Poillt 4-^11 

. (jl u'^ ^ y j x .(x , y) Wh'^) 

; jliilllll Point 4^11 

int x , int y 


; Point c3^j j Cy* ^3^* 


Point (int x, int y) 

( x, y ) 2^ ,^Uf 4 jLc 

int getX() 

A Lq^U ^ ^ ^\iA .^<*1 A 

int getYQ 

AJalii] V Ajcl& AixJ A iLc* 

J 


(£ jJjou^I ^9 A » La 



^jiLauJI dAiLajt^ Ja-oj Line *Li]| 

Lg—ia^)La <jjj^( j pLq^t aLjujI 

V* 



: jlijlUlt (jUi^Jl Line 

Point point 1 
Point point2 


Line 4^11 (j j.'Xi 4-^lj £y* e-y*- 


Line (PdffiK(fi, Point p2) 

^ jiouJl 4» Wa AixJ AjjLj 4 jLc* 

. pi j p2 

Point GetPoint1() 

<xLil] point 1 ^3aiili a^u a iLc 

Point GetPoint2() 

AjtLiil point2 AixJ A lL&O 


<_£^laS Ac. (J (_gj Jalflj Ac a t^uij Drawing 4-^1 

• aJUII djlL^all Drawing 4-^11 

JaLaj ASjSu^sla • 

^3 eJ j-cJI Jalajll • 
^joj^)]I Lall j^c. • 


- 186- 


— [ j Jj ^9jud3 / A ( jjj | 
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(jjjjali (JaiLj -si j (JaxIuoI # Drawing "j" — "i" ^331 iiL?> 33 ^ 

'^j. op^> 3p^' C 5 %?-' jl ‘-'LLc. AiUia] o^aj . Ugqjjki jjjj Point j Line 

1 g q 1ilVi ciLilc. C*iliUc. CliLJat 

L^jlij^aj Ajill <jl jlc* 9 \ 

33c. j 5 Jlp <jj£j (J1 ^ g ^^lAl Jallill 33c. AAjUj AuLaC. # L_J 

.nl ^ J ,3akl! 


> IQ Vi 


I^til 

np -laUAl Aijij^a^a c.l3lj| # 

]^1 ^l3lLl # 

Q ^jo 3^)]| ^9 S3^>AI -laliill 33c. ^l3lLl # 

# Q ^Jl ^juj^II ^9 S3^<AI aI^I 33c. ^l3lLl # 

Vr 

Ail ^ia^lil # Jalij Ai jQ^^9 fl (jI^aII ^9 S3^a]| Alakill 3i» *i A \\^c^ ^ 

# Ai^9 n (jI^aII ^9 A l^Qi 3^jJ 




^li A-la^J c. qjxiVi A-AaC. # 3 
iliAl AijQ^^9 A W<^\\ (jl^A 3 ^.jJ Ail 9l 

3^>jJ ^lill ^Jakll 33c. 3 jajj ^i AJakj A-iloC. # Jfc 


A-jl ^aJ lit - M Jj3J^a f? 3 -IXJj 4^juj^) 1I ^9 A l^Q 1 A \\*<^ . j 

. cilli . f j <l*il jLI 3 J 
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:7 


class Drawing 

{ 

private Line[] lines; 
private Point[] points; 
private int countpoints = 0; 
private int countLines = 0; 

public Drawing(int np, int nl) 

{ 

lines = new Line[nl]; 
points = new Point[np]; 


} 



public Point getPoint(int num) 
{ return points[num]; } 


public void addPoint(Point p) 



{ V"* 

Point q = lines[i] .getPointlQ; 
if((P-getX()==q.get)fim && (p.getY()==q.getY())) 
sum++; 

q = lines[i].getPoint2(); 

if ((p.getXO^q.getXQ) && (p.getY()==q.getY())) 


public ithPoint(Point p) 

{ 


} 


ret 


} 



return findPoints(p) == 0; 

} 


} 
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: 8 

l.lgJ _ A]j^ll AluJl oj^ ^gJC.^ Ajjoi_j^. aLuiII -iLaJit _JJ& 

aL2! SjS jLaJilj i (Team) 4 (Player) 4-Ui Sj£ <—ic. V • diUa cii^j I 

. (Union) 

; AjIIjH Player Ajflll 

String playerName - <xJ • 

double height - aUJI • 

int points - ^ U jjpJ ^sll JatfjJI ^ • 


# 

# i 


• ajuaJJi djLLrtJl diajc. Player ^ 
getPlayerName(), getHeight()^ getPoints() 

* ; o-i-ii-dl ciiLiLwdlj 

setPlayerName(String^aame), setHeight(double height), 

ints(int points) 

• aJUH dilL^all Team 4-^11 
String tramName - c*o^' e" 1 ' 
int num - cwj^' ^ o^^d' ^ 
Player[] playerArray - do^' gr^^d 20 a 




; oJasJJI c1iU1a*J( diajc. Team ^ 
getTeamName(), getNum(), getPlayersArrayO 

• aA W J\W A 'L» U j 


setTeamName(String name) 
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.Team j Player J* «u , n ‘Union laU. aaL <jf]a 

. IfU® 30 ^1' «j£ -^j' C5* 


4-Ludll Aijix^a^a; <L^a]| Union 

; tiLiLcI <jj Mil i-ii Ajill 

2Liill ^*j| J 

Ajill <L^a # ii 


.Union ^Aill ^ c*LaLal aaL**JI lal^. aJlL Jj-IL > 



jI^j] Jjjj 2 (J£J AjU»\l ^Jvi 
# Aa2 ^jujI cUoJI 


nf- 


fc 

JL^.1 j Ub J)^^.i ^lill Jallill JiJlO (Jjj^a^Jlj Ajjudll jL^jl 

IjC*V 5 UajuJjlLa lj£*V 5 1 Qi* IjC^V ^ Ai^)x-A ^^jJaLoll ^juj ^2 


Ajakj 100 L>* 



C5^ L-1C-V J& Jallill jl^)^.j ^ L-flJXjJall L_1C*!}UI 


A 1^3*1 200 J 100 (2)i^ L_1C*V JaULl]| ^l^)^.j ^2 Jajuo j2a]| L_1C»^UI 

. (200 j 100 ^ Uj) 

A J^q*l 200 1C> V Jallill ^l^)^.j ^2 L_1C*^UI 

Team j Player <22^il cjUill ^ s^lj <J£ l^Ljai ^ ciAaLuJI l_u£I 
AiLjal c^\j\c> c*il \a\\ ^2 # Ajj\J^a^\l cIjLg^ ic* cJ # Union j 

ilgijjJjj cliL^. AJlL \ g x j2Jj L-U^l clgliijJai AjUc- <J£J Aajudilb # 3*Vi ^^ S^lj A-AaQ 

Igj-ifLaJ L 1^.1 Aj L-fl C5^J 
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8 


public class player 

{ 

private String playerName; 
private double height; 
private int points; 

public player(String pN, double h, int pont) 

{ 

this.playerName = pN; 
this.height = h; 
this.points = pont; 

} 

public void SetPlayerName(Strinp nNH 



{ 


this.playerName = pN; 

} 

public String GetPlayerNameQ 

{ 

return this.playerName; 

} 


public void SetHeight(double height) 

{ 


this.height = height; 

} 

public double GetHeiehtO 



} 

@Overrider public String toString() 

{ 

String st = 

st += "PlayerName:" + this.playerName 
st += "Height:" + this.height + "\n"; 
st += "Points:" + this.points + "\n"; 
return st; 


} 


} 
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public class Team 

{ 

private String teamName; 
private int num; 

private player[] playersArray = new player[20]; 

public Team(String TN, int nl) 

{ 

this.teamName = TN; 
this.num = nl; 

} 

public void SetTeamName(String TN) 

{ 

this.teamName = TN; 

} 

public String GetTeamName() 

{ 

return this.teamName; 

} 

public void SetNum(int nl) 

{ 

this.num = nl; 

} 

public int GetNumQ 

{ 

return this.num; 

} 

public void SetPlayersArray(player [] arr) 

{ 

this.playersArray = a 

} 


Java Language 



} 



public player [] GetPlayersArrayQ 

{ 

return this.playersArray; 

^Override public String toString() 
return "\nTeam:" + this.teamName+" No.Players:" + this.num; 


public class Union 

{ 

private Team[] TArr = new Team[30]; 
public UnionQ 
{ > 

public void PrintTeamsDetailsQ 

{ 

for (int i = 0; i < TArr.length; i++) 
if (TArr[i] != null) 

TArr[i].toString(); 

} 

} 
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public int GetStatusQ 

{ 

if (this.points < 100) return 0; 

else if ((this.points >=100) && (this.points <= 200)) return 1; 
else return 2; 

} 



s-iUJi GetStatus aiiiia ^ playersArray ^ 



public int[] GetTeamStatus() 
{ 


int[] A = new int[3]; 

for (int i = 0; i < this.num; i++) 


int j = this.playersArray[i] .GetStatusQ; 
A[j]++j -s. ) 




% & t 

(_js t (cl, c2 , c3) i —3 ,Union i_u£j 5JL 

J3*j j GetTearnStatus ^<_s33i jL^ j^aii 

.cii 


for (int i = 0; i < TArr.length; i++) 

{ 

if (TArr[i] != null) 

B = TArr[i].GetTeamStatus(); 
cl += B[0]; 
c2 += B[l]; 
c3 += B[2]; 

> 

} 

System.out.println("\nNo. of Weeks: " + cl); 
System.out.println("\nNo. of Acceptable: " + c2); 
System.out.println("\nNo. of Goods: " + c3); 


} 
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: 9 

A^lj (Jlj^jud 4_j3 >*1 lA^k ^^OaJjudl ^ J)UaJ xli \ , 1 j) UaiVI ^!lW>U!" ^3^^ ^3 

AjA^Jl ^^UaJjaaVI <^11 a ^3 LoJ ^ 50 -J CljLo^UaJjajVI £3 ^a3I 3^3 

4 i^>aa (AjbUJ £J^)I 5 4 j3 ^£a3I JI>JI ? ^£J^)Ij 1 ^A ^^-laJjujI dAj3*aa a 

Ujjllkl <jja]| (J^jILuIaII ^ac> - 4jL^J <J£J ^UjouILj (Jl jjoJI ^p> 
<S ^ J kl\ \ ^£a!I ^^UaJjoaVI <^3 (JIjjoJI £)£* Ja£3 AjL^VI ^^JjuIaII jI^aIj 

Ja£3 SA^Ij AjL^.] jLii^l 

. j±Jj\ £^l^y\'' gjA\ Jdikll 2 L.j^UI &ill (i 

: 4ij*j ^1 cj llill Sa^Ij Ajjudillj 

(JJLgj IaU l_u^I 5 

. Java <aL 1$jI jjc, c-±SI .11 

. J£] lijjjj j [ Java ^aL l^jli^ L-*y^ .Hi 



; Jxuij jiJt\ ^!lkL^l ff ^SjaII Sjbl. (l-j 

A lA^k ^^OaJjujI 4 Oil v >iI £ 

<j£a^]| £ij^\ ClAjL^VI 4^ Lila j ^ A)A*Jl ^^UaJjuoV! JIjjuj A^Llla • 

AAc* (JjAxJj ^ AjAjJI ^^UaJjujVI ^3 <^1 ^Jjoia 3I lA^)tiA.I 4 jL^VI (JbiLujI • 

4jL^.VI &AA lj^)LiAl (JjaII jIaaII 
Iaa ^.3 ^aj ^aII ^^UalijajVI a uxii\b^ ^ ^^LlajjujVI ^cj^Ij JlvfrJ • 

•/j-ulUll /jii3^» a\1 4c,LlL jUll 
ClAjL^VI £y* SA^Ij lj^)tlA.I jjaII ^jlSLoll AAc» 

( j^jILu!a]| ^ AAc> ^)j£i Ujllkl 4 jL^.VI CAjI£ IaIa v^ 
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. jiJj I ^MkLoVI" ^SjJI Sjby ^Laj^l C^LWil lJ> 

diUall e.1^.1 j <J5> ^ 4-L^a Aajuiillj ^jUa^x-a get J get ^ji <_yajjal 

. ' -^' yr^' 


l_u£I diULaxJl (j-a S.l^.1 j J£1 

4^3 4aa j 

.Java aaL l*jl.ii 
. V 1 ¥ .ill 



1000 Cy* l£ja liljlkit t -'' ~m Wi, o\fi j^c. a jl ac. Java 4xL jj^la 

e^A (jafiaj C—iay "1" ^ IgliajC. <^11 dlUilt qa 4j3 ^\ j£jl 

(J£ AiiL^a y]£l Ajjuiillj ^jllia^jx-a ggj j get (jl ^_yajj3l _ A aLaxII 

M" AiJl ^ Igjajc. diUilt qa "t>^.\j 
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: 9 J'>- <k 

; .l^l^j c* Jail k I'j (_)iLaj 4_a3 .1 

public class OneOpinionPoll 

{ 

// dd/mm/yyyy ^^kiktfi >k jajis 

private string date ; 

private string question ; //^OlkkVI <JI>a 

//^rxkkil JI>J 

private String[] answer = new String [4]; 

//A-1a£ (JiLaj A jl-v (_JS A3 jk^-a 

private int[] numberOfAnswers = new int [4] ; 


//(jj*-a Ij jLikl 





} 

# 

# V 

i - 'I L"', I 5Q (JLaj 4 j3 2 

public class FiftyOpinionPolls 

{ 

private OneOpinionPoll[] opiniongcftl£=new OneOpinionPoll [50]; 

/Aj^VI djlc-^h^tiVI 50 <J 

private int indexOfNewestOpinionPoll ; 

//^bU^I 50 Jl oh t> ^rAkL-bU ^^LuLull ^Ijll 

> 



<k^Xa 




sjjkVI ClAc-^UaliuiVI 50 (j 

pj j AjAaJI C* kiVI (jSLal 1 -X^. j i “'' r -Wi. ,'V I 50 

49 J jk- indexOfNewestOpinionPoll (/ 4 JI ^jii <j^ tti 

0 (jtSkl ^3 Sjja, 

indexOfNewestOpinionPoll + 1 ^ 


: OneOpinionPoll ^. i 


JJC. ^jisjj jiLaljLS (4-1 ^ c. Wi. ,iVI ^2 i^ljjjuLal] ^alV' 4 JI.JI — 4jjj^kll 

.1^.1 jJ i_ll(jkjlkall 


Public void incNumberOfAnswers( int i ) 
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Java Language -liLJ' <*] 



: FiftyOpi n ion Polls 

Ale. ajL^j f ^Aa-laJI^ J cJjU«J] i_llj^Jl f&j <_JjiLuJ 4 JI.JI 

1-lgJ 

public void incNumberOfAnswers(int i) 

Ji>. , dd/mm/yyyy date ( _ 5 ilu aJWI 

dlljLlkl 0 AjLiaa-a (jj£j l"^ ‘j 4_LalijVI jJ) ^aJ.lil! ^^Uajm^l <_JjA£1j ^ jSj 4jl.ll! 

. ^jjVi ^bu 

. ajaJI ^llkL-lil ^^LuLull ^ijl! JJ*J aIIaII 4il^VL 

public void UpdateOpinionPoII(string date,string q, String[] m) 

* . 


I jijjLaJ! L i. n^A \ 4_i 

public void printNewestOpinionPoll () ; 

# 

# 



J!>J! ^ aJIaII 


g-iUauaVi Ji>> , dd/mm/yyyy date £*l»5*-Vi ^ jtfa aIIaII 

) 4jijjVI 4j^^.V! oa^Jj IjjlJi.! (jjJl! (jj^jikLal! ai&j j 0jjLll Ia^-j (_£a] I 

4-Jjj£VI 4 (_£a!I i—i!_j^JI 

public void printOpinionPoll (string date) 


public int numOfOpinionPolls () 
{ 



FiftyOpinionPolls ^ 


int counter=0 ; 

for(int i=0; i<?0; i++ ) 

int num = opinionPolls[i].sum(); 
if ( num>1000 ) counter++ ; 

return counter ; 


. OneOpinionPoll <^i' i> Sum numOfOpinionPolls 

JUJI c- ^Ajjj. ,'^A 1 Ajy^) ljjlli.1 (jjill AAc- Aixj 4JI1II 

public int sum () 

{ 

int help=0 ; 

for (int i = 0 ; i < 4; i++) 
help += numberOfAnswers [ i ] ; 
return help 

} 
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— ^jjj^SjuoS / *\ ^ 














CjUjI£ Java Language -liLJ' <L 


: 10Jt>, 

<lV^i ^3 ClAjJaj^)x>JI ^j^)juua ^ ^ *\ a \\ ^3 

[Java, 4 -*Aj dsUill ^3^ c*L&Lal 


-ijj^ ? Statue -J^j, Painting , Exhibit -<>ajj*-* 

.Photograph 


public class Exhibit 

{ 

protected string creator; 
protected string name; 
protected int year; 
protected double height; 
protected double width; 

public ExhibitQ 

{ 

//... 

} 


# 


/ / £ JLL-OlJ I puu) I 

// q2> j I puJ I 

// u-i-LJI J-«-s_ll p-uil 
// oaj_p!_«JI 

// oa_9j-*_o_II 0* 


f 

VT . 

, string name, 1 


} 


public Exhibit(string creator 

double h, double w) 

II... 

} 

/** (_yaju»l\ (ji (jkjjiml I (jijxl L»jiUl (jijjtll 4^tuu> Jjxj 4jU»I) 

public virtuaJ^ouble ExhibitionSpace() 

{ 

retum^tJh: height * this.width; 

} 


int year. 



public class Painting extends Exhibit 

{ 

private string style; // i^j-ll <_>>JLu>l 

} 
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public class Statue extends Exhibit 

{ 

private string[] materials;// JLLoJLJI L$_L» <7 ^JLJI al _9 _olJI 

private string technique; // OuaJJl 

private double depth; // JLLoJLJI 

public override double ExhibitionSpaceQ 

{ 

return this.height * this.width * this.depth; 

} 



public class Photograph extends Exhibit 

{ 

private string kind; // 

} 


sA*^' ‘ Painting ^1' ^ ^^Java c34^ (.' 

.Exfifoit ^1' ^ jL 

CjUjI£ A-ifl <Lj| (.L-J 

y^' exhibitionSpace() sA^'j Exhibit ^1' <J> ^ exhibitionSpace() 

.Statue ^ 

/ 

s^c-Loiaj Statue exhibitionSpace() sA^' Ja (.£ 

'A'j ^ 'A' ? Exhibit ^ exhibitionSpace() sA^' 

? iiL<j - \ ^ 

_ __ 

ujAj uj < Room - <9(.^ 

C(JjjLcj t djLajoj^) cjl Aiji-ll ^-9 # Ljaj^)x>a 25 


c^' i-iii ^cAA J 4^3. Room - Java <aL ciA 3 

; cAaLal 

L^jLaj^a ^ Ajill 2 )^.i 

^9 djL^juo^ll \) x ^ .ii 

^ j^j^yusW \^1 jJ AjI # 4qu>>*ij .iii 

. AijiJI ^ jlLa 
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Java Language -liLJ' 


( 

<-jj-c- 10 ^ ^ ^ Lja<J1 *j t Exhibition <_>=>j*-* 

. 1 0 <_s^ 1 L> 


i-iii AjjJt 4 j*]' ci^ JaAj j! 5 Exhibition ^1' Java ^aL 34^ 

: <iLU ^1 
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Java Language -liLJ' <*1 


; 1 0 jr>m 

public class Painting(String creator, String name, int year, 
double height, double width. String style) 

{ 

super(creator, name, year, height, width); 
this.style = style; 

} 

. AiijijJi ji ^yi - (overriding) .<-j 


public double exhibitionSpace () 

{ 

return super.exhibitionSpace () * this.depth; 

> 


//. 

public class Room 

{ 


//25 U Li) j I 4—9 3-JL£uO 


* 

* w. 


private Exhibit [] items = new Exhibit[25]; 
private int num; // Li>*_!L_> o Li> ,$>*_«_! I zxe 

public int numOfPaintsQ 

{ 




b 


J 


int counter=0 ; 
for (int i=0; i < num; i++ 
if ( items[i] instanceof Painting ) counter++ ; 
return counter ; 


public void addltem ( Exhibit ex ) 
{ 


items[num]=ex 
num++ ; 


- 



} //LUJI Room 


z 


public class Exhibition 


r 


private Room[] rooms=new Room [10] ; // <J>c 

public int numOfPaints (int i) 




retun rooms[ i - 1 ].numOfPaint() ; 


} 

public void addltem ( int i. Exhibit ex) 

{ 


rooms[ i - 1].addltem (ex) ; 


> 


• • • 


} //LUJI X j i ' Exhibition 
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Java Language -liLJ' 


: 11 <JI>- 

j 

1 ^ lc*j^)juua A^^yl 

^Ja ^Illl CjUill J).^. LuSU^aj c^LaLal ^£a!I L*jL»A. ^ 



/ 


-► 4**tj 

^tjj 


Aj^lk l_sjI jA j AjIij l_ fljl jA A^^judll A^jj 

. CellPhone ^l'j ‘ AiU J-Ai Phone 

. Type 2 , Typel : u^y i> 

^1 (3^ a^Ij l£ Ia jl^^J (j^-j ^lill l** \\ \\*9\\ djLc^ix>a 


^g%jj < -^U^ 

JL^sjI • 

:Typel p t> <j ^ 

(JljuVlt • 
A^dll^o ^jJj • 
4^5^ A^LAal ] L Vil^^Jl ^ ii^)i *0^1 • 

S^jj^a Jalillll # 



Sjjx^a <jAa^)C. • 
Ac*Luill (jia^)C* # 
Ac* Lull l L*yA> • 
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— ^JJJ^SLudS / *\ ^ 
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Java Language -liLJ' 


:Type2 p>^' t> is^l^Sl ^ 

Jlj^ajl • 

^9j Sjl^l • 

4x*LuJl # 

4x*Lud]| • 


i^x-LaJI • a^LoiII jUJUj (jllill ci>LL*JI IntraA l 3 «« ^j ^9 



Adill A-ilj L-fijJal j ^ ^ AIjLuJI ^9 ^ ^cjuijI 

^lill Jajl j^) 1I (iljli9^ ^£^11 -Ladlx^l ^jujjI . \ Anil <^9 tgH9 jC* ^lill 

C^UKlb 1 g "\^) juj 1 j LJJj^j 
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— ^JJJ^SLudS / *\ ^ 
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Java Language -liUJl 


"\" Ahll Adi]I ^jjjouJI ^11 IjaLjal ^ 

Vj ? (jjjuLjll <J>uul} ^ (£* <2*^^ (j-a cl^ ^^judillj 

( \ Ahll 4Ai]I cAA 


.Java 4-A 4^iil u'r^t 
c*iU^ AjIj 5 l^ja <J>uuij J l_l^j CjLL^I c!jLJ£JIj l_l&I 


.i 

.ii 


djLiL^I l3A^ <jjA t 
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public class BasePhone 




: 11 Jt>m 

ibb) (_£^lc. <— AjIa (JiLaJ Aaill J 

(i) 




(ii) 


string numberOfPhone 
int status ; 


// Uu4JI j 
// - \ - A^oSlS-a 


// -2 — jLi. AaIIS^j 

// -3 

// -4 JL^ajI 
// jSjIa 


V>- 





. BasePhone CellPhone j Phone 


• £ 
(i) 

public class Phone extends BasePhone 
public class CellPhone extends BasePhone 

public class Typel extends CellPhone implements InterA, InterB 
public class Type2 extends CellPhone implements InterA 
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Java Language -liLJ' 


: Phone (ii) 

1 £ t ^*' - **-' J£ PhoilC 1 _$l dil^La 4-^->2aV 4^1^. V 

. BasePhone 


JjJa - JljJ 

SJjaK 

4uiil 


dAjjilil 1 ^l£jV 43 

CellPhone 

L Vw 



A^LaJl ,_ua^)C- 


Typel 

4oLuJI JjAxj 



^)Jj) > /i i 


.J? 

A^Ludll 

/ 

Type2 

^C-Ludll (JjJlJLJ 

_ * _ 

K 



. ^ uj^ 5 u' InterA j^' u! 43a cjLL (!) ^ ja ^ 

C*llj)*aa<a 4-^.L^ dlll3& 131 ^ A^Ludll Jj.teM J^^la j! CjUIaC. dvWj 131 • L-Ujudll 

# dj| <c.Ludll 

: J131I UML ► HsUiil C-UJJJ C_L^J (JlJJUdll j£3 Lc C Uxl^j 

N 



^ill (> cjjjj ? Clock £_jj t> 0^ reference l $CellPhone ^1' 

.Phone 

. InterB jl' cS^ Typel ^1' 
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— ^jjJ^SLudS / ^ ^ 
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Java Language -liLJ' 


^jla - JljJ 

S>JI 

htt\ 

JL^jI 
(Jl jVumI 

// i_a3l$]l 

string numberOfPhone ; 

// -\ - 4-a3l£<a 

// _2 — 4_I^.jLi. 4 _a11£^j 

// -3 - 

//- 4 -JL^I 
int status; 

Phone 

4il»Ja) 
c Vw 

ClAjjiUl 

<C-LuJ 

CellPhone 

/ 

4£-Lud]| 

A^LuJI (JjAxj 

u'j^ 

Clock 

^)Jj) > /i i 

T 

Typel 


*)Jr 



public class Service 

{ 


private ArrayLi 




//i_ajlgJI jlg_aJ ^ 
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MainApp-j Derived3 , Derived2 , Derivedl, Base 


public class Base 

{ 

protected static int[] arr; 
protected Base successor; 

public void SetSuccessor(Base b) 

{ 



this.successor = b; 


> 


public static void SetArr(int[] arr) 
{ 



Base.arr = arr; 

> 


public void Opp() 

{ System.out.println("Good Luck ! 


} 


public class Derivedl extends Base 



{ 


} J 

System.out.println ("Sum + sum); 

if (this.successor != null) 
this.successor.opp(); 


} 


> 
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Java Language -liLJ' 


public class Derived2 extends Base 

{ 


public void Opp() 

{ 


int counter = 0; 

for (int i = 0; i < Base.arr.Length; i++) 

{ 

if (Base.arr[i] <= 0) 

{ 

counter++; 

> 


} 

System.out.println ("Counter : 
if (this.successor != null) 
this.successor.Opp(); 

} 

} 


public class Derived3 extends Bas 

{ 




} 


public void opp() 

{ 

int counter = 0; 
for (int i = 0; l3ase.arr.Length; 
{ 

if (Base.arr[i] % 2 == 0) 

{ 

*o&unter++; 

t 

(Base.arr[i] == 0) 

System.out.println ("*"); 

else 


i++) 


System.out.println (Base.arr[i]); 

> 

System.out.println ("Counter : " + counter); 
if (this.successor != null) 
this.successor.Opp(); 
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public class MainApp 

{ 

public static void main(String[] args) 

{ 

Derivedl dl = new DerivedlQ; 

Derived2 d2 = new Derived2(); 

Derived3 d3 = new Derived3(); 

dl.SetSuccessor(d2); 

d2.SetSuccessor(d3); 

int[] arr = { 12, 13, -5, 0, -56, 34, 22, -30 }; 
Base.SetArr(arr); 
dl.oppQ; 



. ‘MainApp Jt -main ^1^11 

AjUj.^ 1 (jjl£ Aajuiilljj tdiljlilLalt ^ l_u£j c_ 


: AAJ main MainApp ^ ^ main 



public static void Main(string[] args) 

{ 

Derivedl d4 = new DerivedlQ; 
d4.SetSu?fessor(d4); 

int[] arr = { 12, 13, -5, 0, -56, 34, 22, -30 }; 

Base.SetArr(arr); 
d4.0pp(^/ 

. V main jnaii; «iL#UI 
? (Jlc. ? ^ jjc- elc-jVI 13 a !jj 
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; 12 

0 
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Java Language -liLJ' 


: 13 JijH 


-2lM\ 


jUil! J-cjaLjj ClL^L^al(J jLujj JjIjjj £.3^ 



Vehicle 


Train 

ja <Ljujj IjjIS 

Boat ^1' 

ja <Sjjujj S^)jL]a (J-^- 3 

Airplane 

dj^L^al ja (JjLuij J-^- 3 

TransportationCompany 





public class Vehicle 

{ 

private String type; // ( j=- / ^ / o^J ) 
private String way; // ( j$-> / ^ 

private int maxSpeed; // 
public Vehicle(String type. String way, iftt maxSpeed) 
{ 

this, type = type; # 

this.way = way; 
this.maxSpeed = maxSpeedj 

} 

> 

//./. 

public class Train extends Vehicle 

private int numOJjfarriages; // jUaill cjLjc. ^ 
public Train(int maxSpeed, int numOfCarriages) 

super(,"land", "tracks", maxSpeed); 
thist/iumOfCarriages = numOfCarriages; 

//jUakll dAjjxll .lie. p _i_l l// 

public void IncNumOfCarriages(int n) 

{ 

this.numOfCarriages = this.numOfCarriages + n; 

} 

> 

//. 

public class Boat extends Vehicle 

{ 

public Boat(string way, int maxSpeed) 

{ 

super("water", way, maxSpeed) 

} 

} 
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public class Airplane extends Vehicle 

{ 

private int maxHeight; // u' 

public Airplane(int maxSpeed, int maxHeight) 

{ 

super("sky", "air", maxSpeed) 
this.maxHeight = maxHeight; 

> 

} 

//. 




public class TransportationCompany 

{ 

private Vehicle[] vehicles = new Vehicle[50]; 

// LiLlS 

private int counter = 0; 
public TransportationCompany() 

{ 

> 

// ^3 4.3 

// dL/L^alj-o <Ljajj AiLjaV ^ 

public void AddVehicle(Vehicle 

{ 

this.vehicles[counter] = v; 
this.counter++; *. 

> 

> 


A ]i ■ ■' i 





Program ^ Java ^ c34^ 
TransportaJionCompany - ^ Jslui^ *Lb • 

. company 1 c^4 


. company 1 J* <a^»j • 

^LuoJ La£ Laja jlkl 
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Java Language -liLJ' 


: ajL*]I cA^ji TransportationCompany y^(> 

public void display() 

{ 

for (int i=0; i< this.counter ; i++) 

{ 

System.out.println((i+l) + + this.vehicles[i]); 

> 

} 


3^ ,j3aj ,display() UjL*> jfLj cjLLc. Java c34^ 

CjLilcxll L_fl^)C. _ 1 g *<1 a. ^ 

v : cjUjl£ 4*1^1 jJI 
(polymorphism Jl^VI inheritance L )-£ ‘encapsulation ‘ 



£JJJ l * n<| 4 1 g Q (J£J Ajjolillj 

.displayO V 

, _(£ 
ijLLkll 3^ iAj^c. ji jj i "vj^v ^ 5 A-iLoc. Java 4-*-^ jj-IL 

5 A-lLa . <a]ik>a (JA ClL/L^al ja (JjLuoj £JJJ 

. ^ I djLLi*]l Jjjij V . ^ 
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Java Language -liLJ' 


: 13 Jt 

(Jij (JjLuj jj jjLuj cijUa 

(> 

class Program 

{ 

static void Main(string[] args) 

{ 

TransportationCompany companyl = new 
TransportationCompanyQ;// LSjJi £>_> j_« jJLS' // 
Vehicle boat = new Boat("SEA", 50); 

Vehicle train = new Train(100, 5); 
companyl.AddVehicle(boat);// u^j-o ULal // 
companyl.AddVehicle(train);// j LbJ ULal /, 

> 

} 

5 1 00 4IaC«^)jujj jUaS AiLuial 

.(AiLLaii)Ajjijii diUiii JSj Vehicle <^1^1 toString() 

L ^Lj Vehicle AjjujLujVI Ajilt C—Ijua^ ^ L-LujLia AlxJ <UUI 

. toStringQ 

@0verride public String toString() 

{ 

return " Type : " + this.type + " ; Way : " + 
this.way + " MaxSpeed V" + this.maxSpeed; 



. jjjijji toStringQ jjbji Train ^ lJ 

:ring toString() 


> 


©Override public 

{ 

returrOffrain == >" + super.toStringQ + " numOfCarriages : 

" + this.numOfCarriages; 

> 

Aajijji s toStringQ c3^ Boat ^ L s* 

@0verride public String toStringQ 

{ 

return "Boat == >" + super.ToStringQ; 

} 

toStringQ jjbji Airplane lJ 

@Override public String toStringQ 

{ 

return "Airplane == >" + super.toStringQ + " maxHeight : " 

+ this.maxHeight; 

} 
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public void AddCarriagesToTrains(int n) 


{ 


for (int i = 0; i < this.counter; i++) 


{ 


if (this.vehicles[i] instanceof Train' 
((Train)this.vehicles[i]).IncNumOfCar 



} 


> 


, jjZ>\ 1 jlLal <—Ljc AiLialj ,Dkplay() 

aJ&\ i , **-alu AddCarriagesToTrains 



static void main(String[] args) 
{ 


T ransportationCompany 


T ransportationCompany(); 

Vehicle boat = new Boat("SEA " y 50); 

Vehicle train = new Train(100, 5); 

Vehicle airplane = m j w Airplane(10000, 3000); 

companyl.AddVeh£cle(boat); 

companyl.AddVehicle(train); 

companyl.AddVehicle(airplane); 

companyl.Display(); 

companyl.AddCarriagesToTrains(2); 

Console.WriteLine(); 

companyl.Display(); 


> 
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Java Language -liLJ' 


:14 

L-jIj£ <j£J AJjoAILj # lg-}9 L-L&ll <jC* AjLgjL^G AjAL 4 u<;* A^.jJ 

LtS isj&\ Ajxj LgAIc* # Aj ^g»*Wi iS^ l)l_jLj£JI c-Ij 5 aUac*! ^aII 

JJjalJ t**n^ i 4 J 0 ^ ^ lAAC* i > 4 C-JjjujL^JI A^JjAj AjU£j ^jSJ 4 

^jj£j ^9 l_u£J! (JcIjLc # ^Lu1] ^a* ^11 4 

CAU>jA]| SA^Jj I y^.y^ (JjaII AAc* Ai^)x>a 


. (Library) aj9j (Book) jJLj <Li cal* ji^i a^jj 

. Library j Book u^i' u 1 ^ UML ^jl lili-\ ^ i^LaLal 


Book 

private int code 

uKlhjS 

private String name 

c jU£J| ^ojjI 

private String genre 

JULI tSjlij cAjIjj ) £ jj 

private int numOfCopies 

- / 

4 \\^aW (jVI &Aja.L ^cjudJ AAc> 

ij^JLXulA C Uxlj\ 

private int[] rating 

lyill £±aj AjL^ )Al 4 \\\ ,^i A9 jQv 

lJ^JL 

~ // 

get j set ^ j*-« kL^ jsi 

public void incN^v^)fCopies() 

vy 

L-jIj£JI ^CjudJ AAc> \ -L-J ^)j£j 4jUc. 

(SjLxIuia Clluu]) 4Ai£^]| ^9 (jVI Sa ^a]| 

Public double score() 

Ui q c iLud^j t l \V\^W A^ ic. Aixj Ajilac. 

1 gjtr- (J- ^iLalill t** <1 -v^j-n-v \ 


Library 

private Book[] books 

^JaJ A ^9 c_n£il Ai jLl^a 

Ai ^9 SA^Ij 'by* < 


AjjLJI ^ c_u£Jl AAc. J ^jAajJ^I 
Ai J 
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A-ilui! ,\;Vn ^ i^kj 5 ^i] Lias is jii 


^j^ikjajj j(JLSIojI 


( Sjlxlui^ c*ujjj\ ) AjI&aI! ^k (jVI l-jIj£JI ^cjuij 

rating aA <Jj^*jj u % i\,^\\ ^jtall &Uac*i ^111 0 jj.nl I 

. ^1111 Utfj L-jM 


0jjH L-jlic^l jHjj ^1 ^ ciijJaiiJl l-jU£JI *L<a!>ic* ciol j iil jHlj <c*tiL 


^Jt sHc*I AjjUciaII cijLiLoxJI ^ dUnx^lt 



Java (i^a 


^jjjaboll ^2 ClAHlI ^ <La£.2)La jj^VI AjLjJallj CjLiIajlSI L-SJJAJ C^\j\c> # 4 u^\t 

Al 3 U liLGj liLaj 4 tg-j 2 L_flJXJ <lill L-L&! 4 jUc» <j£j AjjuJjlL 

ciAjAII ^k J^nlvi ^ jj UML ^5-lalxk^ ^k <jjii£^]l HljUxlt <J£J jl jiajii2l 
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Java Language -liLJ' 


:14 

L-jIj£ <J£J AjjoAILj # lg-}9 L_uSJl <jC* AjLgAjaL 4 v&a A^.jj 
LtS isj&\ Ajxj LgAIc* # Aj ^g»*Wi iS^ l)l_jLj£JI c-Ij 5 aUac*! ^aII 

JJjalJ t**n^ i 4 J 0 ^ ^ lAAC* i > 4 C-JjjujL^JI A^JjAj AjU£j ^jSJ 4 

^jj£j ^9 l_u£J! 0J^)Aj (JAjLg # ^L ul] ^Aa ^11 4 

CAU>jA]| SA^Jj I y^.y^ (JjaII AAc* Ai^)x>a 


. (Library) aj9j (Book) jJLj <Li cal* ji^i a^jj 

. Library j Book u^i' u 1 ^ UML ^jl lili-\ ^ i^LaLal 


Book 

private int code 

uKlhjS 

private String name 

c jU£J| ^ojjI 

private String genre 

JULI tSjlij cAjIjj ) £jj 

private int numOfCopies 

- / 

4 \\^aW (jVI &Aja.L ^cjudJ AAc> 

ij^JLXulA C Uxlj\ 

private int[] rating 

lyill £±aj AjL^ )Al 4 \\\ ,^i A9 jQv 

lJ^JL 

~ // 

get j set ^j*-« kL^ jsi 

public void incN^v^)fCopies() 

vy 

L-jIj£JI ^CjudJ AAc> \ -L-J ^)j£j 4jUc. 

(SjLxIuia Clluu]) 4Ai£^]| ^9 (jVI Sa^a]| 

Public double score() 

Ui q c LLud^j t l \V\^W A^y^c, Aixj AjilaC. 

1 ^jtr- (J. ^iLalill t** <1 -v^j-n-v\ 


Library 

private Book[] books 

^JaJ A ^9 c _n£il Ai jLl^a 

Ai^9 Sa^Ij iy* < 


AjjLJI ^ c_u£Jl AAc. J <jAajj9l 
Ai J 
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A-ilui! ,\;Vn ^ i^kj 5 ^i] Lias is jii 


^j^ikjajj j(JLSIojI 

rating aA <Jj^*jj u % \V\^W ^jtall &Uac*i ^111 0jj.nl I 

. ISa j ujM 

0jjH i iUcJ jHjj ^1 ^ ClbJaiiJl ^\ c_jLj£JI A^kc* ^'j lil JJjolJ 4x*Ula 

.is Jill 



^Jt L_jtj£ sHc*l <jjILlaI hLL* 1I 5 sUax^ll 

^jjjaboll ^2 ClAHlI ^ <La£.2)La jj^VI AjLjJallj CjLiIajlSI L-SJJAJ C^\j\c> # A u^lt 

Al3U liLGJ liLcj L_flJXJ Adill L-i&l 4jUc» <j£j ^AjouIIj 

ir\V\kW ^A j^nlvi ^ jj UML ^ 5 -ialxk^ ^ HljUxlt <J£J jl jiajii 2 l 






a 


i] 4 _^La. V ‘ ^Ja^^/La 
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CjUjI£ Java Language -liLJ' <L 

;1 4 


: 4#jj' (*4^“' 








C U 


(JjSIulaII ^5^)11 C > Ux)^ C-jLjSAI <j£* Cll^J 
4 yK^tl ^ ^cjouII 

^J-^iual]| \V\^\W Ajl 1 a]| (JIjSjjujI 

c_j\j£1] AjlIaII ^4^)^ Clil^l^c. AijQi 
iaiiJl a.*i L-AjSJI dj^lj ^1\ ^)Jjoij A ^ Ax-Lila 


• AS^\ (Jlj^llj CIjLL&xJIj ^jjj La i— 


Uxi^k 


,main <J^L ^Ix-all l-AjSJI JL£LujI 

System.out.println( n Enter a Code of The Returrfejd Book"); 
int code = input.nextlntQ; 

,main ^ c-jLiSA] Ajl 1 <JI 0 jj^ JLSluA 

System.out.println ("Enter a Rank: [0-4]"); 
int rating = input .nextlntQ; 

; IL&41 Jl c-j\j£ Sjgl 

public void ReturnBookToLibfaryfint code, int rating) 

A ^ £iAaJj C-jlj£Al (JA AjCLall A _^.^p (Jj^U *1^.1 L-LlSlI C-jLlSJl ^L^jl 

A^UuoLLa 


; Au^lt Ljl^ jl^jj 

U&1\ C5 I1jj .Library ^ y^ ALill <J^b Aij*-a ? Vjl l-jUSII jL^jI 

. <- '^j Book ^1' c> >^*jj 

private Boolf LocateBookInLibrary(int code) 

{ 

int index; 

boolean found = false; 

for(index=0; (index < counter) && found != true; index++) 

{ 

if (this.books[index].Code == code) 
found = true; 



} 

return this.books[index - 1]; 

} 
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Java Language -liUJl ^ 




; 4 n<^\U C-jU£l] ^CjouII 00C> (JjJbU 

IncNumOfCopies jj 


AaCLa]' ^cj^pli <2liljl^C- A3 

(Jjajij 4-0 *. .' . Book 4jal\j 


public void UpdateRating(int rating) 

{ 

this.rating[rating]++; 

} 


• iJjJuLil' Jjlj ujM Aa^lc. 

i"n >.a A ;1 ^\ t . '1'KU Axi^lc, djjl j J <Jj 3 Aa.j.}]l 

public void CheckScoreStatus(double prevScore, double newScore) 

{ :Jy 

if (newScore > prevScore) 

System.out.println("The Books's Score ^as Been Increased"); 

& 


} 


else if (newScore < prevScore) 

System.out.println("The Books' s Steopl Been Decreased"); 
else * Op 

System.out.println("The Books's/Score Not Been Changed") 


• 4 ^1 cjIj£ ojIc-) 

public void ReturnBookToLibrary(int code, int rating) 

{ 

Book b = LocateBooklnLibrary(code); 
b.IncNumOfCopies(); 

double beforeUpdateRating = b.Score(); 
b.UpdateRating(rating); 
double AfterUpdateRating = b.Score(); 

b.CheckScoreStatus(beforeUpdateRating, AfterUpdateRating); 

} 


jj c t u n v ? Jjo*j ? LocateBooklnLibrary 

t" u >»aA ‘il -j <Aa^lc. As.': a] I A3 ijlx at (Jjjtj 


- 222 - 


























Java Language -LaLaJI 


; Jlla 


class Program 


{ 


static void main(String[] args) 

{ 

Library lib = new LibraryQ; 

Book bl = new Book(l, "Programming In Java", "Computer", 3); 
lib.AddBook(bl); 

System.out.println("Enter a Code of The Returned Book"); 
int code = input.nextlnt(); 

System.out.println("Enter a Rank of Pleasure for The 
Returned Book: Between 0 - 4"); 
int rating = input.nextlnt(); 


{ 


> 


lib.ReturnBookToLibrary(code, rating); / 


* 
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3*4 j* Java Language -'-4LJI <*J 

: 15 Jt>u. 

• aJUII ciiUaiall 50 ?f jlLu^L^ n cix^^ aS^±A 

dA^Ld* 5 MP4 s>J 5 MP3 * 

dj^l'N^lt d^Jj l£ (JJ^^ Sj|j] Aliiajujl jJ C5^l 

•AjIUII CjUiax^l A^Jlx^a L_J^jojL^JI ^Ic* L_L^J dA^lLall ^ d^J j <j£J 4ajudllj 

# 

\ ) j^' j ^ cJ* 5 jjj^' 4*^ , j*^' , J^j^', 4^' :MP3 *3^' • 

. (y\f *.j ) 4 -ik.h <c.U^ Aja Ja ? (V 

\ ^ ) j^'j "4 cJ* 5 a!^ , , l4j^' :MP4 *3^' • 

^X-Lojoi]! (J jh ^ \ ^aJU ^ A A^.1^ <C.LojuJ *Lj3 3^ ^ 

(JljiLujVI 34^ 5 L)jJ)^ ^ 4-lg£ ^ ^)xjoi]| ^ ? ^clL<JI ;<j£IjujV CIjIc^Lajuj • 


(J£ (3^j 5 a£jjuo]| dj^L^a j 3^ (^ ^y^y* djlVn^\l ys d^.1 j 3^ 

4oVi-v^a CjIu^i 4_gjl^^ dj^Lpj^a d^. jj ^cIiLo 



a A^Jjudll ^jloi^a 5 3^<JI (_£jlLaua ; (jJJjlLaua ^juddlS L_JjxA^At 0 aU^)J <j>a C1 jU1L1a]| 


o' 

J Ja-aI! (J jluJ-A U^laUjj £)a ljUILIa^ 

3^^ sjIc'] 

x^al 3^11 1 l^all dj^Lp*Ldl£ S^lo I 

. limit m 
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C' \\ nl£ 


Java Language -'-aLJI 


** ^ . 

;AlxuJl (j jlut4 £C-aUjj £)* CjI jUiiati 

A^jjudll (j£ ^9 *L<u9 SjIc'I 

^jx x^al A^jjudll (j£ ^9 ^9 lg"ux^ Clj^Lp*L oj 15 S^tc*] 

. limit, m^ 


CLsUill cJJ^J J 4 ^>j . 4-3 jxjj \^\1 0^U^)j AjU£J <jjlLa>JI djUill c*\j\c- 

.oop ciAjjI£JI 

(polymorphism Jl^-Vl ^ inheritance ‘-yjjJ ‘encapsulation t -i^) 

■>y 

\\ 11 .* 1 *1 tt *1 


[(j-mlUll jjjjLiVI ciLuojj ^ (J^lIojI # % 



^Illl L-JJjq)l^k\t 


I3U 




Ig <J9 (j£J AAuuIIj # L_J 
ilj ^Uj!)U Jo^ 9 Aj^)j^)jJa]| CIjLiLulSI cJ^uuj 4 l^kj 
(JIjjuJI AjIAj ^.9 CliL^aj 
Ig5njjj Java 4-*-^ 4-^1 (J£J A^judillj 

(J^jolj ULjjj 4 -u^Ij 4 Java 4-*-^ 4-^1 iAjI^c. <J£J a^jouIIj 

A / OiiLli] A'sl's V Aaxj 
• ** * • .« 


CjULaC- i bJnxJa CjLLaC-J (set CllULaC- ) SjSa-a dlLLaC- j c4_ijIj Clljl^C. 4_)U£] A -sl-s V 

. Waj*^ cr^' ejlL^il (get 
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Java Language -L-aLJI 

: 15 Jt>-“ 6 ± 

0 


4iaJI <jc> ^ 

4iill 

6^-^.! A-LujLujI 

J 

MediaProduct 

(MediaProduct ^) 

MP4 j' MP3 Cy ajjLc. oj^.1 

MediaPlayer 

(MediaPlayer J) ^ 

MP3 (j* AjjLc. aj^.1 

MP3 ^ 

(MediaPlayer ^) fca 

MP4 sj^.1 

MP4 

(MediaPlayer ^) ^ 

Aj£1jujV C1)Ic»L<uuj ^44^4C- S^-^.1 

WireLessHeadPhones 

j MP4 j MP3 ‘La 

cIjI^Lajuj 

Store ^ 

Ajujualt <JlLaJ 

StoresChain 



. MediaProdu Qt 5 -JjujLujVI Cjjj (JS Ajjj 

WireLessHeadPhones , MP3, MP4 cs u 1 ^ ^l' 

/ 

cijUill ^ c!jUjI£ ^Aji 



MediaPlayer 





Store 

— ♦— 

A 

StoresChain 


▼ 


MP3 


MP4 


WireLessHeadPhones 
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Java Language -liLJ' 


♦♦ MediaProduct ^ 


abstract class MediaProduct 

protected String producer 
protected String model 
protected double price 
protected int quantity 

{“-4 

^)XJUJ 

a\u 

public double ProductStockValue() 

public boolean 

IsProductQuantityBelowLimit(int limit) 

get/set^^-J' 

A_uUj A-iLoC, c_s^xj Au^il 
aII j ^)Xjuj 3jju A iL&C, 

^3^1 (JiLoJ ? 33c, aJ(3 

lil ^AjL^a Aixjj ^ a31 j A \j\^W 

33xll jjk i ^ A-LoS 

<■,^ 3_ixj cillj a filial) 




MediaProduct 


abstract class MediaPlaver : MediaProduct 

protected boolean hasRadio 
protected boolean 
hasInternalSpeaker 

(^^Uala) £-bi« (Ja 

i h La) CIjLc-Lajuo 3^.jj (Ja 


get/set^y^-J'j^ jsi 

A_ijIjj A lL&C» 1 Q^*_J 4 \\ 



MP3 ^ 


class MP3 : MediaPlaver 





4 \\\ \ \ A-iIaC* l Q^xJ 4 \k\\ 

Store 

class Store 

private MP3[] MP3productModels 

MP3 AijL-^ 

private MP4[] MP4productModels 

MP4 Aijq^x> 

private WireLessHeadPhones[] 
WLHPproductModels 

Aj£1jujV C1)Lc,L<uuj Ai^L^a* 


u' ArrayList Auill ^ A-)Ia 2I A3 >j| (j! i 

C1jUjI£1I 33c, l ujj^ 11 


get j3 3^.jJ 
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public double StoreStockValue() 

-- 7 

CIjUljIIaII ^1 Jj| AsLjaV A-lL&C. L_a^)ju 

A i A \\ i Ad^il 

J J*JUJ Ajju 4 iL&C. 

public ArrayList 

ModelsInStoreBelowLimit(string mediaType , 
int limit) 


Alxlij (jj^^allj *1^11 ^ AjLgC* 

Jsi ^jj)^ a\u a! ax$£ ^jiil ^oLgj *UjJ JiLoj i ArrayList 


class MP4 : MediaPlaver 

private double screenLength 

^LuoLudll 

... 

get/sei^M^-J' ojiA jsi 

A i A \\l Ad^il 


StoresChain 


class Sto^Chain 

private Store [] stores 

* 4 

^ JlLaj ^Ull Alill ditajlS A3i 

. 50 uAs 

A OjQ i C ixjg^ ^3^) 

public double 

ChainstockValue () 

get jJi bjA* <J£1 

A£jjudll ^11 (jl£j Aita-ial Alta 

AjjIAj A-iIac* i $ jjlj Alii! 
AfLbuallj ^jjjp^iSlj VI Alta 

publii# ArrayList ModelslnChainBelowLimit 
(string mediaType, int limit) 

^jJ)A A j A JlLaJ Alta 

a-iaS li ArrayList ai*jj 

*1^11 (j^ x>1Lj a! 

private Store 
BuildChainStore() 

A£jjudll ^2ll Alta 

^ . ** > 

^lll CjULxII a!I^£ (j^xJjoU A ita* 11 j 

ClAj j^^alta ^)*juo Ai*-J 

^J9 *S~l\ (JJ^AxfrlU 1 ^J-La£ ^lll s-tauuolj 

^^AjoiaII 
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iiitulS Java Language -liLJ' 

WireLessHeadPhones ^ 


class WireLessHead 

Phones :MediaProduct 

private double receptionRange 


... 

get/set cjLLg-Ji J£J 

A i A \\ i 


\ (JILa 








C:\WINDOWS', system32\cmd.exe 


Store Stock Display: 




PRODUCER 

MODEL 

PRICE 

QUANTITY 

San Disk 

MP3 CT015 

50 

10 

San Disk 

MP3 CT015-A 

60 

15 

Creative 

MP4 CT961 

80 

10 

Creative 

MP4 CT981 

100 

12 

UltraSone 

ULHP SRG0 

10 

8 

UltraSone 

ULHP iCans 

12 

10 

The Store Stock Ualue 

: 3600 



MP3 Product's Models 

Below Linit 15 - 

In Store: 


MP3 CT015 




MP4 Product's Models 

Below Linit 13 - 

In Store: 


MP4 CT961 




PP4 CT981 




UireLess HeadPhones Models Belou Linit 

10 - In 

Store: 


Ihlhp SR 60 Kal 
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: 16 JIjh* 

j Derived2 j Derived 1 j Base : ^j^u» u2LUi 

.Program j Derived3 

public class Base 

{ 

protected int num; 

public Base(int n) 

{ 

this.num = n; 

> 

protected void doSomeWorkQ 

{ 

System.out.println("num = 

> 

public void run() 

{ 

if (this.num % 2 == 0) 
doSomeWorkQ; 

> 



> 

public void multiplicationQ 

{ 

super. doSomeWorkQ; 

System.out,println("numl = " + this.numl); 

System.out.printIn("num*numl=" +this.num*this.numl); 

> 

} 
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public class Derived2 extends Base 

{ 

private int num2; 

public Derived2(int n, int n2) 

{ 

super(n); 
this.num2 = n2; 

} 

protected void DoSomeWork() 

{ 

division(); 

} 

public void division() 

{ 

Base.DoSomeWork(); 

System.out.println("num2 = " + this.num2); 

System.out.println("num/num2=" + this.num/this. num2); 

> 


} 

77 - 


public class Derived3 extends Base 

{ 

private int num3; 
public Derived3(int n, int n3 


use 





{ 


super(n); 
this.num3 = n3; 


> 

protected void doSomeWork() 

{ 

multiplication(); 
division (J 

} 

public v$Pd multiplication() 

{ 

super.doSomeWork(); 

System.out,println("num3 = " + this.num3); 

System.out.printIn("num*num3=" +this.num*this.num3); 

> 


public void division() 

{ 

super.doSomeWork(); 

System.out.println("num3 = " + this.num3); 

System.out.println("num/num3=" + this.num/this.num3); 

} 
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4 ^ -s i-Q LJl\ Vll£ jji 


public class Program 

{ 

public static void main(String[] args) 

{ 

Base[] arr = new Base[5]; 

arr[0] = new Derivedl(12, 22); 

arr[l] = new Derived2(33, 44); 

arr[2] = new Derived3(54, 34); 

arr[3] = new Derivedl(51, 72); 

arr[4] = new Derived2(58, 99); 


} 


> 


for (int i = 0; i < arr.Length; i++) 
arr[i].run(); 

if (arr[2] instanceof Derived3) 

{ 


arr[2].run(); 

} 

if (arr[3] instanceof Derived2) 

{ 

arr[3].run(); 

} 

# 

# 





. Program ^ ,main sA**]] l_l& 

A jl a ■ .a ^ LI A nn’illjj ^3 Jji u_La- 
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; 16 

Jallaia]| 



. aja&j (^a 4-iujLuoVI Ajilb DoSomeWork() All^i, Ili*j ajIjjII 

. Aiilall ^Uill ^ sjisJj <J£ ^ s jpL**c> (override)*^ U^f^j 
Lilli]I (_^a d)ljjl£ diljjl£]l e]lA A9jL dAjjl£]l ^^Jc. ? Ruil() AjkwJI (JJLaj 

(J*ij ajla&j aJIj IgjVj DoSomeWork aJI^I Run() aj1a*JI _ asIaa!! 

aaLLaII dilailt (_ja AjuoaI^II aJIo]I 



. A-*hii aJWI (> MUItiplication() / Division () 
(_au^ AiiLJi Ajali DoSomeWork() 

. ^JaLa]| 

num=12, numl = 22 Derivedl i> - a [ 0 J 

num = 33, num2= 44 ^ Derived2 £jj i> 0 ^ - a [ 1 ] 

num = 54, num2= 34 ^ Derived3 <> - a [ 2 ] 

num = 51, num2= 72 Derivedl <> 0 ^ - a [ 3 ] 

num = 58, num2= 99 ^ Derived2 £jj 6- - a [ 4 ] 

AiLLall ‘" Ajjll (]>* CIjUjIS J-2ujj A^._ja (_J^ (jSl ,BaSe (j-® (^A CL^uja]!—■( — llg ja]I 


0 

1 

2 

3 

4 

Derivedl 

Derived2 

Derived3 

Derivedl 

Derived2 
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arrNI.Runo 4&aJt 


£>=** 

this.num%2 == 0 

arr [ i ] 

1 

arr.Length 


JsuoJ 

num 

num 

X 


num = 12 
numl = 22 
num * numl = 

264 

true 

Derivedl 

12 

numl 

22 

0 

5 

0*79 \'H 

false 

Derived2 

33 

num2 

44 

1 


num = 54 
num3 = 34 
num * num3= 

1836 
num = 54 
num3= 34 
num / num3 = 1 

true 

Derived3 

54 

num3 

34 

2 

> 


L)J±i 

False 

Derivedl 

51 

numl 

rP 

if 


num = 58 
num2 = 99 
num / num2 = 0 

true 

Derived2 

58 

num2 

>99 

4 





if (arr \ 1 ii 

nstc 

inceof 

Derived) 



num % 2 == 0 

arr [ ] is Derived 


num 

num x 

JsuoJ 

arr [ i ] 

num = 54 
num3 = 34 
num * num3= 1836 
num = 54 
num3= 34 
num / num3 = 1 

true 

V* 

arr [2] is Derived3 
N> true 

54 

num3 

34 

Derived3 

arr [2] 



r* 

arr [3] is Derived2 

false 

51 

numl 

72 

Derivedl 

arr [3] 


# 
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: 17 

* 

jtJLjayo Ail&W c^LaLal 


Polygon 

( dLaLal 4 j j . --» jj g AjLlLaC. j dll jxa ^a-ui3 


public class Polygon 

{ 

11 jjsVi ^31—vi jj& 

public static int maxSides = 100; 

// ^5Ljai 4 Qja . -^-i a 

private int[] values = new int[maxSides]; 
private int numSides = 0; 


/* ^Lja4 lud Luljj 4_ii4C. */ 

public Polygon() 

{ > 

/* ^Ljadlj V i . >\V I 44c, -lixj 4j\^r, */ 

public int GetNumSides() 

{ 

return this.numSides; 

} 

/* . >3y I 4 4 jq . ^-i ^ Jujtj AjlaC- 

public int GetValues() 

{ * ✓ 

return this.values; 

> 




SetMaxSides(int maxSides) 


/* maxSides Luaii J 

public static v 

{ 

Polygon.maxSides = maxSides; 

> 


/* AiLja^U ^ */ 

public void AddSides(int x) 

{ 

this.values[this.numSides] = x; 
this.numSides++; 

> 

/ * 2_LddoJ_I I ^ 'i_9 Ld> I ud>c_ j _11 I o j_£ p _11 ^j_o J—* 

/ * 2_LuClxlJ I I 4_9 Ld> I j_js_Lz) J j_b j * / 

/ * (j!^JaVl AiU-iaV 4-9: 4jjJa^)i]l •*• / 

public void ReadToPolygon() 

{ > 


4 —I I 4 */ 
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iiitulS Java Language -i-aLall 


. jLi ^static maxSides ^i^dl j ju ^ U 

? static final ^jc- jl maxSides (jj£> liU 

t^kl ^Ljax ^iiJaxll ( ^Jj <._ a ■ >■»*< __j]| 4_iLa*Ji (Java ^-*dj ‘(J?^**' ‘^^ r - 

: t -dd-d u^dl! i-ii u^J' l>* j 
.P olygon ^ 4jk.b expand 4^*1' .i 

(Polygon ^ o*£) expand 4 -Aa* 1! .ii 

V* S- S- # # £ 

AiLjaV jxl*ia-dl ^^LiJat (J!_jlat Ai ^3 Lj3l£ ljl£-a tdLi& (jl (jiajlisl * A ^ 


public static void main() 

{ 

Polygon pi = new Polygon(); 
pi.readToPolygon(); 

Polygon p2 = new Polygon(); 
p2.readToPolygon(); 

(*) _ 

} 


— 



(_JSLi£> liLaLa! 


p2 ^%J,sx\ Ailda] ^gjj yj^ \j^t ‘(*) -J jldid! jl-i»d! ^ l_u£j l_l^j 

. pi £^ad' J\ 


#. y 

: l-m 


j * 


_ jVL^JI (ja (J£J AjjouIIj ^ 

polygon ^dil' ^ expand ^>ldl aA**}\ jU*dJ ^ .1 

X -?■ Aid! 

ji. Aid! ^ diajc. La£ expand a mil <uLa*Jl JLaxlud J^Li. ^ya ji 

.main 4jla*J! Igja a^Ijjj 4dill <J^Ij 4i^>*-a diil£ t jj li 

a. Aid! ^ ddjc. La£ expand (4-uliudl) A &\ »d! <uLa*Jl jLaxlud J^Li. (_ya .iii 

j # # 

.PolygonOperations c^-d c£j^' ls* 'd iii 
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iiitulS Java Language -liLJ' 


; 17 

^c. ai* ab^ Sjj a ^1 (static) i> maxSides (' 

) PolygOIlS - ^ \j» * 4£jiuu» aj^lpl] Aaiil AjLoC- 

4JU*iJ Ujixj (o^p c3i*ia j^c-j <*-1*-^ 100 <1 jjlj ji Polygon <_£ 

^j]| Aaill ^pljj &^>bb»a l^JLwtluil ^I <jall ^Luiiiuij ^jjc. 

<jill Igj jjj 

. ^j'a? ajILc-I p*j jjjii jl V -final 4io*J (^j 


} 


'.y 

.maxSides) 

int i= 0; i < p.numSides; i++) 
addSides( p.values[i]); 


cUii fe 


public void Expand (Polygon p) 

{ 

if (p.numSides + this.numSides <= Polygon 

{ 

for (int i= 


public static void Expand (Polygon pi. Polygon p2) 

{ v / 

if (pl.getNumSides()+p2.getNumSides() <= Polygon.maxSides) 


{ 


for (int i = 0 O^- < p2.getNumSides( ) ; i++) 
pl.addSide (p2.getValues()[i]); 


i . 
ii. 



pi.Expand (p2); 
Expand (pl,p2); 


iii. PolygonOperations.Expand (pi, p2); 
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: 18 

# ^Luc*l AiUa±j ^Win ;4_AU]| (JjLujjj AjjI j^AI ciA^lj^ll £-iA <J^oj 

<jj£j (Jl Sjj^jJalL 5 AaLuiSI S^C* ^1 Cljl^LudJ £9.1] (^lll ^AiaII ^UxiVi 

AjjLolLg JaLud^VI 

, J&\ J i^\j lK lM** <^' & ci d£^ 

L-jj\J^^\l ^AiaIIj £9^1! cJjLoij 
4lllc*l JaLud^VI (3^ L^J £ilA (jl 


blla 





.<J%^ 1000 aj^Li <_}jULa ^B-llI (_JjLuj (jjj ^laB] <j£-a-a (Jj^l 3 aBc. c^LaLal 

# jLeJC.1 ABliaJJ jl tilliaj j\ IbSj • aB^I j ,i_3j a!±ui^ lxoll S J£ ^BB 

bLojc. 1 4iiUafj (Jajjjj 800 J 200 • 

<^1 200 JjVi : jAiA? 500 j '-^j 100 ^ • 

bIajC- 1 AiUaJJ Jiui 400 J , 300 

lie-jBB-a o^jIbV 4-1 jjuola. ^oalj^)J ^_ll (J^_a]| ^llaj 
i^L &1 <a^b cM' UlllLj ^1 4 bU jk^l 

(JjLuJJ ^ Sj^)JUd]| (_)jULa £9l]| J^QJ ^ Sj^)jud]| 

# £9lll ^Af* - 1 Aaj £9lll A^judillj 
(J^uola]i ^jjUIij 5 Chihli ^jujIj 5 (iiijudii ^jj 9 £^ii a^ouIIj 

A & W 
• ** 

^jIj^juj e-lglijl £JjLjj ^ lLuc*VI AiUaJ ^Sjj ? £9lll ^Af* - lLuc*l AiUafJ £9lll 4ajudillj 

ll ^1c*V 1 A^UaJ ^ \a\\ AjLi^. ^ AiUaJl 
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<J£] ^UjouIIj IgjqVi ^jj ^lill CIjLg(JLSIujI • 
# Sj^)jal]| £La ^jLuiJ SA^Ij Sj^)juJ (^JjULa JaLudSVI cJ^ ^(jl (j^aa*3 # 

# Sj^)judU (Jj^aj <C-Llla • 

l g A-U ^Illl AjjI ^Jl CjlaJjJllI ^)lxjuj| ^ ^ C-jLoia* 5 (JdA-G Ajjoullj • 


L_l^juol^Jt AjIj£J <La^j^UI Cjluall liLaLai 



^^LiaI <Lgs.VLg VI AjL^lallj L^jLiLoCr j l^jlij^a L_fl^C* 4 Jaiiaaoll ^9 4 j9 <J£J AjjouIIj 

C1jIjjI£JI Aa^^Jl 

(polymorphism Jl^VI ^ inheritance ^.jy ‘encapsulation ^4^) 
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_L^a j L_l ^_ya L-J$.lij^U dAj \^*\\ J^juj L_J 

. <^a 

CliLLaC. j S.l»Ja (."ilj^C- j ^S6t <■—iLLaC.) eAla-a dlULaC. j 4 jjL 4jIj£] V 


•(get 

. 4 Date ^ i^IUa <ji <jCa,j 5 al 


liLcj liL* lUAj 4-^ j ‘ 


Java <iL Igij^u l_u£I <J£J a^jouIIj 

Java <iL 1 $jI l_u£I <J£J Ajjud^llj 
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: 18 J \y* 


class Cash extends Payment 

{ 

> 


class Credit extends Payment 

{ 

private int creditCardNumber; 
private Date expiryDate; 
private Date debitDate; 

} 


// jUujSaLjfca 
// (jUujVl 4iUaJ 


class Cheque extends Payment 

{ 

private int chequeNumber; 
private String bankName; 
private Date chequeDate; 

} 

class Payment 

{ 

private int sum; 

} 

class Buy 

{ 

private int total; 
private Date purchaseDate; 
private Payment[ ] payments; 
private int couni 


// 4 * "" 

// fjjt\T 

//4^' 




// CjLl jiaball jLlUi 
// 

// tlllsii J 

// j^c. 


public boo] 
public Vo£j 


jLul* Clllxt Jl (Ja 

leek () 

PrintReceipt; 


class Store 


{ 

private Buy[] purchases; // 

private int count; // cjbjiUl ^ 

public void AddPurchase 

(Date day, int total. Payment[] payments); 


public int DaySum (Date date) 

> 
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: 19 

IPrintBinary, IPrintHtml : 
CreateReport, Page2, Pagel, Page : 


public interface IPrintHtml 

{ 

public void createHlmlQ; 


} 

// 


public interface IPrintBinary 

{ 


public void createBinaryQ; 

> 

//. 

public class Page implements IPrintBinary 

{ 



public Pagel (int n, int nl) 
{ 



super(n); 
this.num = nl ; 


> 

public void print() 

{ 

super.print(); 

System.out.println(this.numl); 

> 
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public void createBinary() 

{ 

System.out.println("Binary Data: num =" + 
this.num + " numl =" + this.numl); 

> 


public class Page2 extends Page implemetns IPrintHtml 

{ 

protected int num2; 
public Page2(int n, int n2) 

{ 

super(n); 
this.num2 = n2; 

> 

public void print() 

{ 

super.printQ; 

System.out.println(this.n 

} 

public void createHtmlQ 

{ 

System.out.println("Html 
", num2 =" + this.num2); 

> 

> 


public class Cre&t^Report 

{ V/ 

public static void createBinaryDoc (IPrintBinary doc) 

Syst4m.out.println("*** Binary Doc ***"); 
doc.createBinary(); 

} 




public static void CreateHtmlDoc(IPrintHtml doc) 

{ 

System.out.println("*** Html Doc ***"); 
doc.createHlml(); 

> 
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.Java i-iii ^laS dj^Li tdaLal 

& £ £ . 

litilAjAaj (Jlc. .A-ijjjli jJC- AjjCajI£ Ijl JAa. t^iakll (ja $A^Ij <J£1 AauuILj 

i Pagel docl = new Pagel (10 ,20); 

CreateReport.createHtmlDoc (docl); 

ii Page doc2 = new Pagel (30, 40); 

CreateReport.createHtmlDoc(doc2); 

iii IPrintBinary doc3 = new Pagel (50 ,60); 

CreateReport.createBinaryDoc (doc3); 

.CreateReport ^1' J] gr^', writeHtmlDoc 

A ■v L. i j c 1 L-v \l jA La _ lki (jc. ^)Lda AiL-iaLM A*J 


public static void WriteHtmlDoc(Page doc) 

{ 

if (doc instatceof Page2) 
doc.createHtml(); 



> 


Page2 docl = new Page? OI , 22); 
CreateReport.createHtmlDoc(docl); 
docl.print(); 

Page2 doc2 =*J\evi Pagel (33 , 44); 
CreateReport.createBinaryDoc(doc2); 
doc2.print() 

Page2 doc3 = new Page2 (55 , 66); 
CreateReport.createBinaryDoc(doc3); 
doc3.print(); 


;<ALaLal £t-alj^)j]l AjtiaS ^^da c_u£l 
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: 19 

0 

> Page - 1 > ^lh Pagel .Pagel > docl .i 

ji v IPrintHtml V. IPrintBinary - 6jjAj 

. CreateReport.createHtmIDoc 

ji v I2$J IPrintHtml - V Page .cA^ .ii 


. IPrintBinary i5^ y^ 1 ' Page - 1 > Pagel 

CreateReport.createBinaryDoc ^ sbuJi 

IPrintBinary 



aJUI v Page oV doc.createHtml (/- 
: 4 a lull sjj^aiL jl-Vi (casting down) Ji=# J ^ createHtml 

((Page2)doc2).createHtml () 

T 


*** Html Doc *** 

Html Data : num = 11 , numl = 22 

11 
22 

*** Binary Doc *** 

Binary Data : num = 33 r numl = 44 
33 
44 

*** Binary Doc 
55 
66 




(e 
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: 20 

C-jLxJl ^ajal 3 # 4 ^ ^ \ ^j| 4 jjA*Q jJ 

(jiaj^)C* (jA ^joi3j ^)Uakll jl £ii^lj^l£) 

4 i 4 juLj]| 4-Ajuj<L a^9 CjUil! ^juakl UML ^11 ^Jax>a 
. Show <^]'j Ride ^1'j tol^Lli Attraction 

. Attraction <41' c> u^J 15 Show j Ride <j44ll 





Attraction 



private String name 

// 31*111 



private int maxNum 




private int minAge 

^ jlljjj ^ ^ *-*““*! ^ £-0 ^ ^ 



Z 

? 



r 



Show 

Ride 

private String kind 

ll j 9 ^ & 

private int fearLevel // Ap-' 

private boolean translation // ZLs Jjs 

private int minHeight // £^*-4' J>4 


r^i^My ' iiii 





• d&jc* cLl^I djUill <ji <jiajlial 

.CjIL^II get j set 4 jLc. • 

eJA ‘ * <■■'•*• (jjl^l! (■" iUj.^i [jSinj tAiu^a J£i dll jlLoljlj ^aVr< Adlii AjLoC. • 

diljlaljlall 
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;djlL^a]| 1^19 j <Jjuj^J l Park ^ AiUial L_L^J (1 
a ^9 aAA\ V'u ^jujI 

<M 

: Ajill i-iii j jiA\ Java <jda 

# Lgjlij^aj AAs\\ <jl jJC* \ 

J <j£^j J^c-j <jjAa ^juoI ^SIjj AjjUj 4 jUc # ii 

<GjAa ^9 aA l^Sluj ^juoI 4j\^a» \\ l^Slu # 

AjIIj £j c^A^I UJ^ 

•SlAhV' <jA) hA cr^' u-A jj*!' ^daj .iii 

(V 

J] Ua-^j a sl$L» C5^ cr^' add Attraction^ 4 jL*]I slk*x Park ^ <A 

*_jA 4 _iLa*Jt _ ^A^Lall A <j *>a ^ >t ^A^Ld! 

public void addAttra^fen (Attraction a) 

?/ 

lunafun Park (> p djl£ uj£> j ‘ Java ‘ 

V Or e 

Ride Ja<aj C>^ 4 _Luo ; ij^)]I Aj1as«J1 (jj^ idli£ _ Sl^La 30 d ^jl£>a 4 j 3 

• P d ^^-dl Aija^x (^j U^ii*iaJj ? Show diAJ J^-Vlj 

• U/"'^' ^LuiJ La£ LaJS 
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20 


class Park 


{ 


private string parkName; // i—lUJ'i I 0 ^luI 


// aJLJI ito 


private int currentNumberOfAttractions; 
private Attraction [] attractions ; //ojajiJt 

nuhlir Park f^+rinp namp. int mayAttrartinrK^ 



for (int i=0; i < currentNumberOfAttractions; i++) 
if (attractions[i] instanceof Show) 

if ((Show)attractions[i]).getTranslation()) 

Sy: ln(attractions[i]); 



} 


} 


public static void Main (string[] args) 

{ 

Park lunafun = new Park ("lunafun", 30); 

Attraction a = new Ride ("DareDevil", 10,14,5, 1); 
lunafun.Add(a); 

a = new Show ("Snow White", 100,0, "Childen", true); 
lunafun.Add(a); 


} 
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: 21 


AjuUJI CjUIjj^JI . ^ cjUt"ZOOZOO" cjUljjaJI ^ 

jUI aAj£LuoJ <CjUI ^al*JaV LcAlc* # \ )\3a Ljjj^a ^)0x-a*1 

9 ^\x Jail (JjIjj LcAlo Lj jj^a ClAjt # CLjI^IaIj 


4(ZOOZOO) 

Ia jAj^aJ ff <La£jaJl <JIjSl" j tClAjIj±aJl 

^ ^ # # # 

. (Marine) j' (Reptile) j uj^ u' (Animal) u'j^d' 

‘ (Crocodile) J (Snake) kW*j u_& u' (Reptile) jll 
. (GoldFish) j jjlj jl (Marine) c£j^' u'j^l' 
Ajjudilljj ^(len) ^Ja^j l *q^kl j)l] Ajjudillj # (name) cj^j^ l 3^3 3aq^j 

. (depth) cs^»sV' (J^ac- L$ J^l' 



£ J» 

y^UJ! Jljal (hungry) 

. cMN (j'-d\ u'j^l' J'A' ^ (caretaker) A^il 
. <ul*la JjUj (> jljjpJt Jt jal (satisfied) 

public class Animal 

{ 

private String name; // <~4 

public static, int count = 0; // ^iSc. 

•v^ 

public Animal(String name) 

{ 

this,name = name; 
count++; 

} 


public String hungryQ 

{return this.name + "is hungry!";} //£_jL> 

public String caretaker() 

{ return "Yammi"; } //(3 _^jj_<lJI JL»_LLu>l 

public String satisfied() 

{ return "Finish eating"; } //pLsJaJI J j l_LJ *L^JI 

} 
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//. 

public class Reptile extrnds Animal 

{ 

private int len; //j>IaJI 

public Reptile(String name, int len) 

{ 

super(name); 
this.len = len; 

} 

public String caretaker() 

{ return "Crawling: " + super.carerakerQ; } 

} 

//. 

public class Snake extends Re 

{ 

public Snake(String name, 

{ 

super(name, len); 

} 

public String satisfied() 

{ 

return "Tssss"; 

} 

} 

//. 



public class Marine extends Animal 

{ 

private double depth; 

public Marine(String name, double depth) 

{ 

super(name); 
this.depth = depth; 

} 

public String caretaker() { return "Swimming"; } 

} 
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//. 

public class Goldfish extends Marine 

{ 

public Goldfish(string name) 

{ super(name, 0.2) } 
public using satisfiedQ 
{ return "Bloop bloop"; } 

} 

//. 

public class ZooZoo 

{ 

private Animal[] animals; 
public ZooZooQ 
{ 

this.animals = new Animal[4]; 
this.animals[0] = new Snake("snaki ", 50); 
this.animals[l] = new Crocodile(78); 
this.animals[2] = new Goldfish("goldi"); 
this.animals[3] = new Crocodile(103); 

> 

public void printQ 

{ W 

for (int i = 0; i < this.animals.length; i++) 

{ 

System.out.println(this.animals[i].hungry()); 
System.out. println(thi^j!animals[i]. caretaker()); 
System.out.println(this.animals[i].satisfied()); 






T> 


I I a 


l_u£Ij i Test main <Lxjtia l_u£I ( 

<jLL-a - Jjjl£ (JSJ A } i Hi lb J i ^j3 AjuliLall (J*o2iu Jji i_ 
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: 21 Jli** <J^ 


0 





goldi is hungry ! 
Swimming 

Bloop bloop 

**** 


Crocki3 is hungry! 
Crawling: Yammi 
Finish eating Whaamm 
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: 22 

: c^j^' UML < 44 J 


WhatOp <interface) 


int calculate 1 (int p) 
int calculate2() 


WhatClass 


private int number 


public WhatClass(int number) 


public int getNumber() 
public int calculate3(int p) 
public String toStringO 


z 


Whatlnl 


private int num 


public Whatlnl (int number, int num) 


public int getNum() 

public void setNum(int num) 

public int calculate2() 

public int calculate3(int pi, int p2) 

public String toStringO 


> 

-> 


"jJ 


C 5 ^ 3 , WhatClass ^ 1 ' ^ public int calculate 1 (int p) Ja 

Whatlnl ^ 1 ^ 4 ^ 

: ja Whatlnl ^ Ap'-pJ' Jjajlaj 


& 


umber, int num) 


public Whatlnl ( 

{ 

this.number = number ; 
this.num = num ; 

} ^ __ . .. 

_ 4 aIh /'Sj pi 131 ?4 \\js9 \\ A19 Vi L 0,^ _ 4-AiLuO 131 ?4^OlLu0 4^Lo*Jl 
** \ *■ ** * ** ** 

# jlsJ gji 4 4 \\*9\\ i ' 1*K1 . 4 1 \jS9\\ IjJjJj jjiZ V) ^LlLoxJl 

t calculate 2 () <—iilL Whatlnl ^ 1 ' ^ 


Public int calculate2() 

{ 

return (int) ( (this.number + this.num) / 2 ); 

} 
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- ^LojLui /*)£j pi I j| 4 _i1a*JI Jjijj i _ 4 ^ \t m CjjL£ i j| ?*Lajiuo 4 _i1a*JI . jA 
^uLuJI l_u£! # ^Igjudij A-jL«-SI ^UjILuAj j^u V) 

:WhatIn2 <^li ^j^. L_k*^aj »^LU! 


Class Whatln2 extends Whatlnl 


private int sum 


public Whatln2(int number, int num, int sum) 


public int Calculate3(int pi, int p2, int p3) 


(default) ^IJSaVI j^-VI a^jUI ^Lwdl ^ jLu&VI Ja (1) 

. t^W*] Jlc- ?WhatIn2 ^ t> 

Whatlnl j WhatClass ‘->^1' ^lai' ^ £alculate3 ^Wil (2) 




:^VI j=Jll 


class WhatClass 

public int claculate34jffiH^ 

{ return this.number * p ; } 

class Whatlnl 

public int claculate3(int pi, int p2) 

{ ✓ 

return this.claculate3(p1) + this.num * p2 * p2 ; 

class Whatln2 

- ^ 

public int claculate3(int pi, int p2) 

return this.claculate3(p1, p2)+this.sum *p3*p3*p3 ; 

} 


: j 5 Whatln2 6* ja obj u' 


number = 1 
num = 2 
sum = 3 


System.out.println(obj.calculate3(1000, 100, 10)); 

C* iUx.ro ^£3 CljLLa*-ll ^Io^LojI AjuIIaII >\iqVi AjuLIg 

# ^ujj l_u£I 
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; 22 

^ C 

t> WhatClass JIjaII tsliil WhatClass Whatlnl 

djlj\^ar 11 j JljJl JjJaJ (J^ \&^A tillil j Whatlnl CjJ ljJl (jj& 

<£^.1 ^11 

. WhatOp - J*» ‘- 0-^2 Whatlnl -J 

J*ij ji ijjk. i-aj A lii WhatClass Alijlj AjsII ; A a jl ■ ■< JJC- AjIaxJI 

: Sj^b. (<iijjj^i) a^l^\ i6k 11 AbbJl 


public Whatlnl(int number, int num) 

{ 

super(number); 
this.num = num; 

> 

J AjsI] Ajlkb dlbLaC. VI l^butlob ^AuiJ V 151 > pf"jv 

. l5 

: getNumbe 

public int calculate2() 




jjo A-iLax]| ^ 

number s>Ji 

lUfill 4-ii^a lgj| 


{ . Of/ 

return (int)((this.getNumber() ■# this.num)/2); 


CIjLiL&c* C-u ju 4 l^Ul 

AjjJal jllal 4 _ijUj 


✓ , ( J 

S^\ 4jjUj A.jUc. ^C> jLoJC-VI V ( 1 ) 

Daji ,Whatln2 Ajili ^ ajjUj 


C 1 


AbUJi aJ^ji Whatlnl j WhatClass ^baiJ AbbJi ba5^ bi 

. j^VI 
( 2 ) 


Console.WriteLii 

ie ( ob; 

.calculates (1000, 100, 10) ) ; 

Pi 

P2 1 

P3 

calculate3( pi ,p2, p3) 



1000 

100 

10 

21000 + 3*10*10*10 

T 24000 

calculate3(p1, p2) 






1000 + 2*100*100 

JL 21000 

Calculate3(p1) 






1*1000 

1000 


24000 : 

.(jj^.Vi dibaii tbjj Whatln2 ^ii ^ di bLub i <J£ 
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• dAjjl£j| c^LaLal 

encapsulation - (^-^) • 

overloading - j • 


inheritance - ^is'jj • 


overriding - • 

polymorphism - ^ • 


. f-j^ J) ^ (js* 

.Stam , Davar :u^U j* Jjkaj c*Lld 


public class Stam 

{ 

private char x 


:u^ (1 

! *y 


$ 

{ this.x =’*■;} 
ar c) { this.x = c; } 


public Stam() 
public Stam(char 
public Stam getStamQ { return thi 



public boolean isSamel(Stam other) 

{ //J l l ^3 UL>*i (J-L-UaJLJ I ^1 JjjJaJ 

public bool isSame2(Stam other) 

{ //J I I i _ r -9 (Jjl-xJoJI _1 I ^1 JjJaJ 


public void same (Stam other) 

if ( this.^sSamel (other)) 
System.out.println(this + 

else 

tem.c 


System.out.println(this + 


samel as " + other); 
not samel as " + other); 


if ( this.isSame2(other)) 

System.out.println(this + 

else 

System.out.println(this + 

} 

public void print() 

{ System.out.println( this.toStringO); } 


same2 as " + other); 
not same2 as " + other); 


public void print (Stam other) { this.Same(other) ; } 
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public class Davar extends Stam 

{ 

private int y; 

public Davar () 

{ superQ; this.y = 0; } 
public Davar (char c) 

{ super(c); this.y = 0; } 
public Davar (char c , int num) 

{ super(c); this.y = num; } 
public string toString() 

{return "Davar: " + base.ToStringQ; } 

} 


. lAhU? Stam ^1' A (I 
AjIAj C1jUjI£JI \liA jA Li (1) 

<jfLj [j'A\ 

?1 g \\x Vi L (2) 

T 

ajIaj ^ cAj£a ^aLiaII (j-ij (j-o) djUjl£JI Iai* (j \ 

<_A ?D£\^r ^1' A toString() ^ <iA* 


public class Program 

{ 

public static void n n(String[] args) 

{ 

Stam[] 
s[0] = 



s = n&* Stam[6] 
new StamQ; 
s[l] = nev/ EEavarQ; 
s[2] = new Stam(‘b 1 ); 
s[3] = new Davar('b'); 
s[4] = new Davar('a' , 
s[5] = s[2].getStamQ; 


0 ); 


; AjIIjH 4 _Luojj ^)]1 Aaill eUa*-a 


1 LsJaJLJ I 


for (int i = 0; i < s.Length; 

{ 

s[i].print(); 

} 



2 4-sJaJL) I 


s[l].print(s[0]); 
s[2].print(s[5]); 
s[3].print(s[4]); 
} 


3 isJaJU I 
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AjjouIIj ^SUax-all Ajill C5^) 1 ^ ^9 ^_hj 4-9I 

# AjlL^a ^j9 l_u£I 4C1AjjI£J! (jA A^.Ij 3^ 

2 4a)*iq\t l_u£I ^2 


AjIaj cAj^a ££aU^]| cIh 4 ) ciAjjI£J! Iai* ^1 (3 

? 2 ^3aall ^9 L >ii£xJJ 


Stam is* u^' isSame2(), isSamel() c34^ (4 
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: 23 


C 

overloading - <_ j* jAI '-^ (i) 

Hjl^liAjUll ^jl AjIajJI LkllljJ L-bud^ AJjujIIa]| A_i1ax]| jllkj 0 aU^)JI (2) 

cjjjJ ^i ajL*ji (overriding <jaj) ^ t> toString ^A*^' (v> 

. (inheritance) ^jj <^l' <A ax 1] f' C. ■ J A ol ax j| 


(1) 



Stam 




Stam 

V 

x ■ T * f 



l»M^Mi 


x : 


»** 


y : 0 


Stam 

BEBEDI 

x : 'b' 

x : b' 
y : 0 



/ 




S [ 0 ] 

s[l] 

S [ 2 ] 
s [ 3 ] 
s [ 4 *] 

* M 5 ] 

/ 

X = * 

Davar: x = * 
x = b 

Davar: x = b 

Davar: x = a 

Xx = b 


( 2 ) 


djllill djLljlS tf AjjujLujVI Alii I AijJ ^ ^ ^ — (JlSt (3) 

. AiilJI 

Ajj^^aII Alill AiIac» jl AJb (J *Q^ jl Aj^aj AiLUl Alill ^a 

.print() ^'-A' J^ 


public boolean isStaml (Stam other) 

{ 

return this.x == other.x ; 

> 

public boolean isStam2 (Stam other) 

{ 

return this.equals( other ); 

} 


(4) 
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Jatk (_]£ ^3 ^!i£VI (_5^ c - ^laj] Jai. 12 (jl^-« ^ j-ad]l ^lliV ^^3 

^3 Lgda ^^^adll ^Uijj j^'Qj (jl_jll o^C. jl^)la (_J£1 ji _ ^^a*ja]| £ja 1 jl^)la ^Uijj 

. jl jUl liA 

.U jljL ^ ^gjll jljlVl jaJ (j-a iaSS O^lj jjL ^ 4*-a21 J£ 


jljlVI C-Lo^-ul j t jl^jlall t jl^jlall ^juoI ' cLlLa_jlx-ft]l ^^ajuj jl^)Ja (_J^1 AUal\Lj 

4 jl jlaJI jljll qa Aa.lj J* qa ^9 ^^ajoJI j ^ 1 g ^cjjj 

/ vX 

^tx-a <jlVI cJ^ cl^) I^A L>^ L?J^^l ^^AjaJl 4-Lo£J 

* p ^<uuj (JlfLa 

^AjjUJJJUJ^ • ^jujVI 

. 11 ; JjSl! ♦:♦ 

^)L^al ^ ^jjadjl 9 ^a^. 1 ! 1 g ^ ^clii} u*^^1 c-LgjuoI ♦*♦ 

Ajl-Gjo) 70 J Ajt><Ua) 350 J C-I^A^ 200 ! LS^ ^^AJoJl ♦*♦ 

C-I^L^a 

^j£^gj ^ill (jljlVl cJ^ L>^) jl^>^l I^A j*a ^ (_£ jjb^all 4_La£ll «$► 

.100000 


# 4_l3 ^elijj f- j^a.i.o ’; jia j£] A Jm’lllj dll ^ jL ^ ^‘n-^^ll ^3 
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i U^ 3 ^' C5^l , l£*-a jljia (> jj^jj <-£ 

(^£.111 ^ Ua'N jLi*J ^aJJ # 

ajLiii.! ^aJJ (jjlll J& 4 o^ £}* (J^SM *LLa ^lill 

jljl^kl ^alL *1^.1 j oj^ Cy* jl£ lil^ Ajl^uoJI ^IHjV 

*Lj1£J| ^^ajoJI Aaa& Aj^j jl (j£^aj V ? (^juabo!! ^)LiikV £jJa^J # 

*Llo£J( ^ # 1 JJ^ ^ ^^Ajudll j ^LiJJ ^Illl ^^UaJl^ cl)^ 

. ^ (j^ LS^' j''-^ 
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this.amounts[i] = 0; 

} 

this.maxTotal Amount = maxTotal Amount; 


} 


public void Update( String color, int amount) 

^ color amount AJi 


CandleKind c> kindl lA^ *4A /' j-*' 4 ^' 

A aV*'^ ^ ^j| 

AjUj Jlsu l_u£! . C'bad La£ LojB jlkl 

<L^a <J£1 Lajjjj L . / 1 Factory ''dill (jtjic. i_u£t (i_j 

.£j^Ldl l§jaL-ka] t__L^J 3-1 C^LaN taiijJ cA*-2aJJ Jj^ tSLaLal 

•AjLoC. 3^1 (_u£l 

.^jbikl Igijjju ^J^Ldl (j-a dlUall (jjj ^j^) AjB 4j 1 ^ _i 

AM* u' _Ac- .ii 


A^IUjI ^3 ^ Ajt>uud]| AixJ AiLaC* 

1 

^^AjuJ jl (J-G Lg_^Ll}| ^Al*J 4 AaC* 

2 

^1 A i^£j| AJ AjjouIIj ^311 Ajl-gjuAI ^AixJ AdLaC. 

(j£^aJ (^5^1 A (J^J (J^)^*<At I3& jJ 

C1ijI£ 131 # LkA^j ^Iju ^ ^ L> * j 131 Vl 

A_La£Jl ^ ^Clll^l^)ia *^1J cJ^ A_ia£ 

(^^ ^j^) 999 ^l£ 

3 
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(- 


^iaS 3-®^ _ ^tij^l AjLoC- jjJj <j1a*J! _ Run 4jil! ^gh JjiL-i 4 jl.aC. t*LaLal 

J j£]| laJ dlljilaia]! jy ^SlI (4)-(l) ‘CoS^dl ^ j^ll 


get ‘ set u JV^d l cAj ihjz.jA "-a." ^ l§iijc. ^1 CiLLd' jS <j^ajjal 

4^ c?^' Factory ^j slk*^]l CandleKind ^ 3^1 jdaj*-® 

Sj_j*^aJ t ga^UJ l^iiajc. ^J3 ^3 C5^ i_u£! tAjaLiaj i."llj.aC- diajc. . ”4-l M .iidl ^ 


Ual£ 


static void Main(String[] args) 

Factory fty; 

//|aj3 £a .i^a^a fjy (jjl£]l (jl (_y<aji3l 1-lC.L^aS Lid. ,, 
// «^i, ^2 /jjja-oJl SJLi. i_a. -i'i .jill dllik^all // 


C-L^aS lj& (_ya // 


int code = 


.( 1 ). 


while( code != 999) 

{ 

CandleKind ck; 

_( 2 )_ 

String colorToProduce 

_(3)_ 


= 


f 


int amount; 


.(4). 


ck.update(colorToProduce, amount); 
code = 



• cllLlllalLdl 

-Hill ^^9 (_£i]l 3__J*^1I O'® 3 ^ j t~-VL.il 

.code jA j! jL ck 3jl3 (j^jj kxLii (2) 

^dj] cs^l uj^' colorToProduce 3jl3 J] cs3£ Aj* 4*la3 (3) 

. code jA <*-a2o]I jljla j-® 

W-dj) t amount 3 a^ daa (4) 

.code jA oJj£ jljla jx 
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; 24 

: CandleKind t> kindl <~4 j 0^ *Lul (' 

Rose : 

:u'j^' <-£ colors 1 : u_$m 

500800 :.>\.M £> 
2010 


String [ ] colorsl = {"red", "yellow", "green"}; 

CandleKind kindl = new CandleKind ("Rose", 500800, colorsl, 2010); 


: Factory cjI ji*j (t_j 

. Jajlai - prodLine 

. ^usvi .LjJaiJ - maxLine 

. ^UJi ^isvi Jajlai - current 

(current < maxLine Jk* 3 j * 3 j*l' iJ) 


public class Factory 
{ 

private CandleKind[] prodLine; 
public static int maxLine = 12; 
private int current; 

public Factory() 

{ 

this.prodLine = n 
this.current = 

} 

} 


f 



andleKind[maxLine]; 


CandleKind uLUj 

// 

// (jJXA (jA AjlajaII L)J^ AjIaC- 

public strirtgstartColorProduction { ... } 

// 2 -£ 

// ■ AaSV I ^aju JI 4_ia£ Jujtj AaIaC. 

// ^Uil jljUl (JA (j£aJ ^311 

public int posibileProductAmount() { ... } 


: Factory 

// 3 

// (jjlAljjai (JJJCA j|jL ^0 A.XAullI ^2^) 2-jJU 4j\x>c. 

// I^UjI J (JsL 6^.J-fcll 4.XXLulII 

// 999 .iixj ^jill ^jJVnu’i V lil 

public int getCodeMinimumAmounts () { ... } 
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Factory fty = new FactoryQ; 


: main () 


( X-laLa 




int code = fty.getCodeMinimumAmounts(); 


//(l) 


while (code != 999) 

{ 

CandleKind ck = fty.getProdLine(code); //(2) 

String colorToProduce = ck.startColorProductionQ; //(3) 
int amount = ck.posibileProductAmount(); 
ck.update(colorToProduce, amount); 
code = fty.getCodeMinimumAmountsO; 

} 
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: 25 

: BB 3 AA u M ' 

class AA 

{ 

private String st; 


} 


public AA() 
public AA(String st) 
public String GetStQ 
public void SetSt(String st) 
public string ToStringQ 


{ this.st = "excellent"; } 
{ this.st = st; } 

{ return this.st; } 

{ this.st = st; } 

{ return "st=" + this.st;} 


class BB extends AA 

{ 

private int num; 


{ superQ; this 


public BB 

public BB(int num., String st) 

{ super(st); this.num = Math.Abs(num); } 



public int GetNumQ 
public void SetNum(int num) 
public String ToStringQ 

{ return super.toStringQ + "num=/#+ this.num; } 


{ return this.num; } 
{ thj^num = num; } 



UjI£ i isLiftef Object obj) A A ^ 

A A obj . Object t> obj 

st is obj st 

. false ^ , true 


l^sa> ^1 (override) 4 jLc. BB ^ 

A AjjLuix nUUl j BB (j-® Obj ^^' (jl£ 

.false ^ , true 4-iWll ^ num 
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AA a = new AA("excellent"); 

BB b = new BB(); 
a = b; 

if (a.IsLike(b)) System.out.println(a); 


\A 1 i n y^) A Lf- a <xJa3 i^LaLai (_ 


? *Lajlui <*Ja3 (_Ja 

- (3*^ isLike 4 _j( t_u£( ?A*Jaall ^^)^a u_ 5 ^ I^La - 4-ajLui Ijj 

.BB AA Aat 

AA!! j c-Lj! ; Ia.lm aj UaiJ! jA La ^^ujl -^Laaiuj jJC. dul£ IjJ 

frijji r \ <uvi 


AA aa = new AA(); 

BB bb = new BB(2 , "excellent"); 
bb = aa; 

if (bb.isLike(aa)) System.out.println(bb); 


• 4_luajj ) 

• ** ** V 

# 


f 


A.jLaC. Ajtla9 ciL&Lal ^ 


.., ^ ?*LajLui ^alj^ill A » La <_}a 

- (Jii3 isLike a^u^ aII l_u£I cii}l£ li] 

BB -i AjuIj]| Aijj^all AA AjuIj]| Aijj^all 

Ail] c-UjI ^ La ^^jujI - A^uLuj C1ijI£ lil 

(JjijuSlI c-LjI ^\ A]VI 

# 

.Object c> jix^ longString ^(-* 

Ai q4jl^&]| ^9 AA (j-o ciAjjI£1 a qx^ll ajIaxII 

: JU1I L^li A 



A^j^all ^9 ^ill (j^aill 4 -]^S9 st ^ 3 a«q\1 ^ISA] C1ajI£ lil 

# ci)l^ num st ^j^all ^k ^Lll (j-ailLLjaj) nurn Ai^ail <jlt£ll cii}l£ lil 

£jli ^Lu iAA (J-g iS^ ^j^a^l ^9 (jfLj ^aJ lil 
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25 

:AA^U^ (t 


public virtual bool IsLike(Object obj 

{ 

return obj is AA ((AA)obj).GetStQ.Equals(this.GetSt()); 

} 


:BB^J (M 


^Override public bool IsLike(object obj) 

{ 

return (obj is BB) && ((BB)obj).GetNum()==this.GetNum(); 




st=excellent num=l 



f>iler ^jiaMi^.AA 



public static String LongString(Object[] a) 


if (a[i] BB) 

{ 

for (int j = 1; j < ((BB)a[i]) .GetNumQ; j++) 
st+=((BB) a[i]) .GetStQ; 

} 


else 


if (a[i] is AA) st+=((AA)a[i]) .GetStQ; 


> 


return st; 


(jl£ LI ^ H 

lil iilL j BB l~>ij AA 


. AAu^ 


-268 - 


— (_jjJ^£Lua3 / ^ a! ) 
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: 26 


. OopTest j A j D jB ^ ^Ui 

class B 

{ 

private static int numB = 0; 
private int ml; 
private int m2; 
public B(int ml, int m2) 

{ 

this.ml = ml; 
this.m2 = m2; 
numB++; 

System.out.println("B(" +ml+ 

} 

} 


class D extends B 

{ 

private static int numD = 0; 
private double d; 
public D(double d, int 
{ 

super(x 
this.d - 

V 

numD++ 



} 




System.out.println("D(" + d x +"),#" + numD); 


public D(double d, int x, int y) 

{ 

super(x , x); 
this.d = d; 
numD++; 

System.out.println("D("+d+","+x+", ,, +y+"),#" + numD); 

} 
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class A 


{ 


private static int numA = 0; 
private A a; 
private B b; 
public A(A a, B b) 

{ 

this.a = a; 
this.b = b; 
numA++; 

System.out.println("A 



} 


} 


class OopTest 


{ 

static void main(String[] args) 

{ 


B wl = new B(2. : 



A 


} 


} 


. c J > OopTest ^1' main ajUxII 
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: 26 JIjh 1 



#\ _ 

y 


B(2, 3) , #1 
B(6,6) , #2 
D(1 , 5, 6) , #1 
B(8, 9), #3 
D(2.3,8,9) , #2 
A Constructor, #1 
A Constructor, #2 



: 
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: 27 J 


ClsLiljlLa (JjUlj 4-5 L-J^jojL^JI Cljjjia 

^aJ # A: 


\ ^ 1"V 


• ^J| ol^cJ A-illjlLa <j£J ^Ajudillj 

# 1 jA C5 IjuAjou]| (^^11 A-jlljlall ^ JjVl (1) 

# fl jA A-illjl<Jl C5 AjuAjou]| *La3j ^£^11 ^11 (2) 

A-lll j2a]| ^JjVI n A^LlIa (3) 

:otni J ijS/i y=L>li 

# <LIj ja ^ l£ u^ <jL>^ 3-^1jl* -(ASeq) 

(j-ij (^Lo.VI) 4 (Jj^aL^. aA \jiLc -(GSeq) ^ jiLa 

AILLj *Loj 3 jA <La 
jjjlll ^L Lua 


public class ASeq 

{ 

private int first; 
private int difference; 


:cAs^' 

vT 


public ASeq(int first, ini 

{ 

this.first = fy*s 
this, difference =:^cliff; 

} 


public int Th 
{ 


retu 


} 




lement(int n) 
his.first + (n - 1) + this.difference; 


public void DisplyNElements(int n) 

{ 

System.out.println("The Sequence elements:"); 

for (int i = 0; i < n - 1; i++) 

System.out.println(this.theNElement(i + 1) + ","); 

System.out.println(this.theNElement(n)); 
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public class GSeq 

{ 

private int first; 
private int product; 

public GSeq(int first, int product) 

{ 

this.first = first; 
this.product = product; 

} 


public int TheNElement(int n) 

{ 

return this.first * (int)Math.Pow(this.product, n - 1); 

} 


public void DisplyNElements(int n) 

{ 

System.out.println("The Sequence elements:# 



for (int i = 0; i < n - 1; i++) 

System.out.println(this.TheNEleme 

System, out. println(this.TheNElemer\±(n)); 


ent(i + 1) + 


eNElement(r 





Aiill qa GSeq j ASeq ^(Sequence) 
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A § ^ ja A y -«j 41 <La£^La ^jSVI ^j^jJaj (_J-a£l ^L_l 

: (i-ii) j , 

: lJ\ ^ l9J^ d .Sequence lU^ l£A? 3^ (i) 

# \ ^JjudLoull *La2^) Aj1Ij!ia1I ^2 (1) 

.n 4 j1I jIaJI *La 2 ^) (2) 

j2a]| ^2 ^JjVI fl <C*Ll]a (3) 

.I? 

.Sequence t> ^ja ASeq ^1' c3f^ (ii) 




£13 ^lill djUill Cj!>Ij lUAj l£^ ^j^jouJI ^iujjj jjjlali]! 

cjll^VW , (Sequence, ASecf, GSeq) ^ U j^ji^ 

> A-illjl<JI ^2 ^jVI n c «Vi (Jjxij 5 aJIjILc <J£J A^judillj 


* 

.Sequence ^1' Ofj 



q* I gqjiWi p ^a GSeq 3 u- 3 j^' 


*'j^) J* 4-^', Sequence, ASeq, GSeq c> cJ^ (-^ 

jl&Sn Aijjiallj AfiMlI jjjJalll i*il ^j^jouJI ^ij C* n*yi lgj2 CjI Jjjij 

# ciAjjI£ 

. lal^ 3 J 41^>a - ClilJjjij *1ja>] l_l=u jl£ 4 
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aSeq: ASeq 

/ 


\ 






Aseq 




-► 


first=2 difference=3 


V J 


11 

The sequence elements 2,5, 8, 11 ,14 


Java Language -liLJ' 


; 27 

( s 




public class Sequence 

{ 

protected int first; 

public Sequence(int first) { this.first = fi’ 

public virtual int TheNElement(int n) 

{ return this 

public virtual void DisplayNElement(int n) 

i 

System.out.print("The sequence elements"); 
for (int i = 0; i < n; i++) 

System.out.print(this.first + ","); 

> * / 

} 




Sequence 


public class ASeq^xte 

{ 

private int difference; 


public ASeq(int first, int difference) 

{ 

super(first); 
this.difference = difference; 

> 

@Override public int TheNElement(int n) 

{ return this.first + (n - 1) * this.difference; } 


^Override public void DisplayNElement(int n) 

{ 

Console.Write("The sequence elements"); 
for (int i = 0; i < n - 1; i++) 

System.out.print(this.TheNElement(i + 1) + ","); 
System.out.println(this.TheNElement(n)); 

> 

} 




( 2 ) 
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; S jjj-alL S©C|LI6riC6 AjIaxSI 1 jjj*j 4^.La. V (^) 


public int SumSeq(int n) 

{ 

int sum = 0; 

for (int i = 1; i <= n; i++) 
sum += TheNElement(i); 
return sum; 

> 


L—Luo^. AjA^sJI A ^ Lua^j S^.Ij 

. Jiij (overriding) o* ' ‘ 



0 

0 


public static char Bigger(int n, ASeq a, Gseq 


{ 


int si = a.SumSeq(n); 
int s2 = g.SumSeq(n); 
if (si > s2) return 'A'; 

if (s2 > si) return 'G'; 


} 


return 'E'; 




- 276 - 













3*4 j* Java Language -liLJ' <*J 

: 28 

(jjLaxj (jAll i <iLilaVlj JgU'Ti diLajl*-a Ajinll diUljj'N-M Aj^jlajj e^ljc. 

(jjill (jjj^Ia-ult <iUlaVl diUljjaJLj e^Lutll ^ 

jA S^Lutll ^ 4j\nH diUljj^Jl j 9 jj£VI 10 J& ajLaJl ^ ^jjL«j 

.j^V! ,> 500 

l dlLa^Ix^all A^Jlx>a ^9 A^-a*Jalilll 

♦♦ 

dll^JjailLj (^J^lSI ^9 A-Lg^SVIj ^jujVIj Aj^JI ^ 9 ^) ; C > Ij^Ja (J£J # 

jl AJa9 j! ^ iK ;bilLa^ ^ajudVIj 4 x^a < s^)]l ^9^) • ^J-U ^jl j-l^. (j£J # 

j|jbjll J^C-J 3 jU*]( I cjljbjH 50 5 (Sr-^j' 



# AJa 

d>L? ai ^ >ji tg}£ Wi' J! • jgj asi . 

(Jx^a^ ^ j !\ dlLa2)l*Jl ^1 j£l ^ J^J (J-^J 9 SjU^ll gi ^J-uil 
U£ t>J^ J* ^^*1' . Sjla jll tSXSj g-%11 jljJaJI 

.ABC ^ j=^ 

UbJuijj A^aj)V^\l ^ilaJjuaJ (^^1 dlLiLaxJl $. 

^L_lj|^)VI 2)l2La^ cl)^^ ^(3^ ^ f\\^l dlljljj^^l (jC* ^)J^)Sj ^I^C*I • 

ojjz£*j A><uujIj AlL^a^.^) ^9^) (jl Ajjouilj ^)J^)il]| (JajolI 

Jj-^j , 1 cs' , L5% u'j^ 3^ 3^ : ^ 3^ 4'-^ • 

1 _j A-lg^SM j-i^j g;! c > niJa 3^ "^^51 

# AiijA ^Sj Uxi^k ^gjJaj^l 4-lJf3all ^jI SjIc.] • 
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CjWS a+aji Java Language -liLJ' 

;'i jLiaJl ^3 CjL«jIxa 1I CjLaall tiLjLai 





Appointment 


Animal 1 

uUg^j^ | 


I Vet. , I 

1 w 1 




0 


2 . 

LgjLLaC. J l^jlix^a L_i jc* i . Jh 4 j 3 (J£J AjjouIIj 

(JljjuJI ^ ciiij^aj l" Alalojl i *ti£U cIjUL^JI l_Lj^u lAAc. 

- 

. g-ij (44 g^ y^') 


S.\ytJa CllLL^J ? Aij^a (J£J Ijlcl jLj A-}jUj CIjUL^ SUax-a AjI 

sUax^jjoi (set <*—s4La^ djljUc # a^.L^ Vj 5 (get cijLA^) 

# lgijjjii l_u£Ij Java 4-*-^ - Aij^a <J£J ajjouIIj 

# ajxj liL&j liLc lUjuoj ISjjjj l_u^Ij 9 Java 4-*-^ tgil L , - AjUc* <J£J ajjouIIj 

A AaxI t JjAilali] A^L^ V 
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(y 


S. S. , # s. 

(jlj ? I ^jjll AjjJa^jC- JajJaijll m^a dl^jla A S-V' (jl (jiajjBl 

.l^jlnlaj BB I^jBjC- ^gjll (illjj oUax^ll dlLiLwdl 

: ajL* 1I (. <>✓»< clinic ^ ^ 

Public void addAppointment(Animal p, String t, Vet v) 


^ cs%i' u'j^' Wc- CjU^Ull Jlj^v t ,p IjSjj Utjii. C5 iljj ^ill 

SjLjll 4 _i1a*J! <- «<*>»*< 4_aJlc. <_£b 1I y (_gt m'UUj t4_ilLaJI ojbjll 

" v 

.cr^' 


V^' 






50 Cy* x«^t ^a^^LjxII ^9 (jlAljLaill dil^)lj^]| <jl 

^9 l^jflJC, dlljLxltj SUaJL^ll CjLiLoaJl ^il AiljJaV^ dll jl^aC* dAAXJjudl lil 
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: 28 JIjh 


public class Vet 

{ 

private int id; 
private string name; 
private int vetek; 

public void SetVetek() // 1 v cjijiui Jjaj 

{ 

this.vetek++; 

> 

} 


public class Animal 

{ 

private int numR; 
private String name; 
private String sug; 
private int age; 
private int numVet; 


private Appointement[] lastvisits; 




public class Appointement 

{ 

private String kodes; 
private int idVet; 

> 
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public class Clinic 

{ 

private Vet [] veterinarians; 
private Animal [] animals; 

// £jiSl I (j* eiiUljjaJl JS jjjSj j-dajj <U|jll 

public void AllAnimalsSameKind(string kind) 

{ 

int i = 0; 

while (i < 500 && animals[i] != null) 

{ 

if (animals[i].GetType().Equals(kind)) 

System.out.print(animals[i].GetName() + + 

animals[i].GetNumR() + ; 


// i-jjjL JSJ CjIjIui <Qwu <Jj*j AijLn.1l 

public void UpdateVetek() 

{ 


} 


while (i < 10 && veterinarians 
{ 


int i = 0; 


> 



> 



int i = 0; 

while (i < 50 && animals[i] != null) 

{ J 


this.animals[i].SetAge(); 



} 
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/ / ‘L&uil Jjxjj AjjA ^2j ^Slu Ajlaadl 

public String GetVet(int id) 

{ 

int i = 0; 

while (i < 10 && veterinarians[i] != null) 

{ 

if (veterinarians[i].Getld() == id) 
return veterinarians[i] .GetNameQ; 
i++; 

> 

return null; 

} 




// t *?- 4 

public void AddAppointment(Animal p, string t. Vet v) 

{ 

int i=0; 

while (i < 50 && !animals[i].Equals(p)) 

i ++ i 

Appointment[] a = animals[i].GetLastVisits(); 
i = 0 ; 

while (a[i] != null) 
i++; 

a[i] = new Appointment(v, t); 

> - / 




} 
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: 29 J 

public class A 

{ 

private int myVal; 

public A (int val) {myVal = val;} 

public int f () {return 1;} 

} 

public class B extends A 

{ 

private double x; 

public boolean validCodeQ { return x > 8.0; } 



A code = new B(127 , 1.4); 
A num = new A(613); 
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^jIuojjc. LojLui il£ lil jla. uiLoLol i-iv jVI (_>* .1^.! j (J£J Ajjuilllj 
i ^i<aao Uai. (Jai-iaij Llaa. UaaJI Ijj C_u£lj (Jllc. (Loalui q£j Ijl 

i. boolean myBool = code.validCodeQ; 

ii. boolean myBool = num.validCodeQ ; 

iii. boolean myBool = (B) code.validCodeQ; 

iv. boolean myBool = (B) num.validCodeQ; 


( J 

A ^ Jj\\ (Jjl£ f A-AaxJI (JjXjuoJ ^ 5 (J-lijaLi]! £.Uj| 5 J 

. B t> <jj^ c> 44 ?*^ " a j* ,B 

^ a \jVl j ^-1 £* (Jli] 

/^y^$\ dlLJal ClAdill jl Ajill ^cjoijI # A~a ^ic. J 


*>£* 


J j 1 iLal ^)joi 3 - 4 _« ( ^Ic. (J(j£^aj V ! 3 j 
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: 29 

0 

.B Aij*-* validCode .aaJ-J Aai A 

. diLLudl c£j <^i jfdl l£ L^}' JJ ^.A JJ B 
. protected private <^a A Aij*^' myVal ,&**** j£ 
diil£ jl ^s^.) ffcdl (JjiaJJ u' V , djlJJ-* V A J^- 

.(private t ->' j^l 


.1 

.ii 

.iii 

.iv 


public B (int val, double x) 
{ 

super(val); 
this.x = x; 

> 


(‘ 



(Jb AjWil B £ji c> 0 ^ ja code , (debugger) Lkk j 

B 4JI^ L5^ sIj\Aa C^U,il # C> ^Ac»VI 

validCode A £_ jj t> 0 ^ ja num , (debugger) Dak 

^Ll^u^a B 4 C* SI^LLg Adi]I £DJJ 

.ajUJI A^nj fjc. dj^j B £jD , (debugger) Dak 

jaila ^1 AjDaia ^UjS Jj>ki jIaj V ^i f-u£) Dak \iUsdl 

• j, ^-2' j ^jj£j ^jl ‘. '?• 

iv. boolean myBool = (®5 c ode).validCode() 
cd' aIj^j o' o^ V ^%A £_jj t> num , (debugger) Dak 

: Sj^JL Oj^j o' 4^.B 

vi. boolean n bol = ((B) num).validCode() 


fe 


.ii 


.m 


.v 



I: 


A f j-uij 


main d^h ^JaiDI 


public int f() 

{ 

if (this instanceof B) 
return 1; 
return 0; 

} 


A[] arr = new A[5]; 
arr[0] = new A (1); 
arr[l] = new B (2, 2.2); 
arr[2] = new B (3, 3.3); 
arr[3] = new A(4); 
arr[4] = new B (5, 5.5); 
int countA = 0, countB = 0; 
for (int i=0 ; i<arr.length ; i++) 
{ 

if (arr[i].f() == 1) countB++; 
else countA ++; 

}_ 


-285 - 


— [ j Jj ^9jdl3 / [ ) 1 A1 ^ *d 1 





















<.** \\ Vil£ 


Java Language -liLJ' 


: 30 JIjh 

. Run j B jA CAiaW 4j& <iLUl 

public class A 

{ 

private int n; 
private char ch; 


public 

public 

public 

public 

public 

public 

public 

public 

{ 


A() 

A(int n) 

A(int n , char ch) 
A(A other) 
int getN() 
char getCh() 
void inc() 

String toString() 


{ n = 2; ch = 'G '; } 

{ this.n = n; ch = 'M'; ) 

{ this.n = n; this.ch = ch; } 

{ n = other.n; ch = other.ch; } 
{ return n; } 

* 

{ return ch; } 

{ n++; ch++; } 


String s = 

for (int i = 0; i < n; i++) 
s = s + ch; 
return s; 


} 

// - 

public class B extends A 

{ 

private A a; 


public B() 
public B(int n 
public B(A ot 
public B(A 
public voi 





int n) 


{ superQ; a = new A(); } 

{ super(n); a = new A(); } 

{ superQ; a = new A(other); } 
{ super(other); a = new A(n); } 
{ a.incQ; > 


public A makeAQ 

{ 

return new A(one(this.a.getN () } this.getNQ), one(this.a.getCh (), 
this.getChQ)); 

> 


private int one(int n, int m) 

{ 

if(n > m) return n; 
return m; 

> 
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private char one(char chi, char ch2) 

{ 

if (chi < ch2) return chi; 
return ch2; 

> 

public String toString() 


{ 


return a.toString(); 


> 


} 


//. 

public class Run 

{ 



public static void main() 


{ 




# 


A al = new A(4 , 'E'); 
A a2 = new A(3); 

B bl = new B(al); 
al.inc (); 


* 



System.out.println(al); 
System.out.println(a2); 
System.out.println(bl); 
B b2 = new B(bl, 1); 
System— ^ /u-x. 

A a3 = 

System 


} 


> 
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A al 


A a2 


B bl 


B b2 


A a3 


l** \\ Vll£ 




A 

- ► 

int n 
char ch 

/5 


x F 


int n 
char ch 



FFFFF 

MMM 

EEEE 

M 

GG 


Java Language -CaLJI 

: 30 



mt n 
char ch 
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: 31 

\jl 9 <ilc* Ajlj&j* 

: 3 ^ 

'Aj ^JJj^a4L_alj^]| ^ajudl 6(jl jlX Jl S^Lall Jj£ JajuoJ C-jLj^ (3^ ! L . ^ • 

^sjujI C^jl i^.A\\x'\\\ L_jIj£JI^ JL-jIj£ (3^ [A-i^uLu c > n^s # 

9 Aj 4l_a^)Ijla]| Cy* l_jIj£JI (3A4L_a]j^a]| 

^ j£ (3*^ C5^4*^ JjuoL^ 0*U^)J j£ ; L-Jjxjjl^k # 

L-JjjujL^JI (3^ 5 ^jujI 4(jl^i*J! 5 (^.oQjWMl L-JjjojL^JI 

4j (jjx^a^ a]| cL_fl^)Lx>Jl oj' jj c3?3 (^j^ A-ilcr xs~*a 


L_jIj£JI ^ajuol jA <jl^ixJl 4j^jl 

^ajuol ^A (j! 



J ^ 


# C1ijjjjVI L ^gi] 3j^.3 ^j^jILulaII £}ia 


AjuJJ 
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* JjAllaj 3 ^ bx a ? JajiaiuiS ^9 li j - ---»ClAjill AiLiJaVlj 

interface IReadable {void read(); } //3*ljJ 

interface IRankable {void rank(); } //o • >-»-*_) 

interface IApprovable {boolean isApproved ();} //“i pi jjLaj 


J> - > Will t" -v I j 4_il! L-LJalj ? diUtall ^cjudjl 
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: 31 Jli** 





J 


public class Item implements IRankable 
{ 

private int code; // 

private String title; // ^J^l\ 

private int numQf Ranks ; // ^ 

public Item (int code, String title, int nnmOfRanks) 
{ 

this, code = code; 
this. title = title; 
this . numOfRanks - numQfRanks; 

} 

public void rank(} { 1 


public class Library 
{ 

Item [] arr = new Item[5]; 

} 
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: 32 

5 L-LuliJl 5 <2At^JUJ^)J ; CAlAijj jl) JjiiU <jjjJa^)XJ 

cAl^Ui] 10 J^Aj cLjLuj^jj djLui^jj ^3 

sa^i ^ cj 

. <•_qVl'V^ ^)Xjuj ^ ^3j ^*1 U^*a\l ^3 CALu^)^I 

^iLjal ^sa] <jjAj 3^1 3l ^aII 

^jllall ^j^a3l 3A*J £3 j,W*q CALu^)^I 

SA^.1 j 4 juo^)j (J-^jolJ (jl ^jJjuLa]| ^jialluiJ 

jajujl <juo^)^]| 3• ^Lj]ll]| (Jjj^alillll 4 joj^)j 3^ CALudJ^ll Sjl^l A ^^3 

<JUJ^)^]| *&Aa ^ ^^JjjLa 3]| ^lc> ^ c 1"v \ I ^ tc. ^juj^ ^ CAl^^}^) ^Luo^^ll 5 *Lud^)^]| 

^)xjuj ^ ^c-Loi^l ^3 ^ ^Lix^all ^3^ 4 joj^)^]| 3c*£. ^SA^Ij S^a] ? CAls-Ull 10 5 4 -)^Auj^ 
<La)^)^]| ^3 ^jULol! *L<Al3 >1*11 ^ 3A*Jl cil^JjauJ] <JUJ^)^]| 

AijlA ^3 ^)j *L<Uudl J JjuAa (j£l 

Aiijj Ljajl dlLuj^^ll Sjl^j ^IAAq ^3 (j^-j 

^jjl] C^l^Jjud^Q 3 ^ *■ n ^ ^ 1 

<ja)^)^]| c*1Ua <jl£ li] ^2 

Sa^Ij 2 ^ caV^^aaII ^^ c-jLai^ (3 

(j£l Ajjauilj C*Luud^) ^3 L-U^l # CALa)^)^l Sjlj] <La^IAI xi] AjjaliHj CAlAill ^juJ^)I (\ 

tiLuujj ^3 jjujI # (AjULaxiij 113Jjj (AjUIaxJI J ^ 

# AjUi]| (J^ ^-kjjVl ^j 

# 4jjUj 4jUc Aj 3 (J£J Cll3 jC* AjIJ ^ set\get CAUL^ Aix^a (3^1 Cj 3jc- AjI ^jAajIisI 

caULoxSI &AA 4jIj£J V 
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^ajudS UL^a Jil jj*1\ V (jl 9 Jjjjaill ^)L*jujVI ^lijjl ^)jl ^-Ic* (^-r* 

# I 

1 g <^11 ^1 ja!I AajII C > Ujd^ 5 Jja \I (JjIIa I jxSAj J (J^jILuOaII ^Ic- L-±LjJJ 

<Luj^)^ 11 <La^^Ul 4-1 a£A] ^Lijunllj Ia^xjojj 1 g a jail S^Ia (J£J # <Lud^)^l] (Jj>*aMl s-tnl 

4-A^^Ul A k\^\ 4Ad^)^H ^JUdLudVI ^)XJUdll AjUd^J^ll ^XJUd (^AJUdJ 


C*lUx^a ^J^alljj ji AiljJaj ^jjA^) f M M Anil AIajaj ^£^11 ^juj^)1I ^1 AjUs L-kjJal 
Sjta] <aj)Via\ Iaj^Ia i*i 5 ( "\" Anil CASjc* ^lill AjUill C!j\j\ac-j 

Annllj # ClAnlSJl ja A^a^II ^£^La 1 Aaj 2 )Ia ^)j£VI AJL^Iallj ^^Vu.Ml ^xj djLud^)^ll 

4 

CjLL«-11j I3n jjj lg1lj\ACj lg1\q^ Javsf 4 n£l l§uijAal <J£J 


.(get) cjULcj ? (set) 



<nln AjLiIac- 4jLj£J a ^1 ^ V 



Java <A c3A (2) 
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: 32 J \y* 



public class sadna 

{ 

private int code ; 
private String name; 
private int sug; 
private int duration; 
private char time; 
protected double price; 
private int max; 
private Participant [] arr; 
private int lastPosition; 


public sadna(int code, Strname, int sug, int duration, 
char time, double pri^Tf int max) 

{ 

} 





rticipant p) 


public int numOfParticipantQ 

{ 

} 

public String getName() 

{ 

} 
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public class PaidSadna extends sadna 

{ 

private List<Materials> 1st; 
private double TotalMatirialPrice; 

public PaidSadna(int code. String name, int sug, int duration, 
char time, int price, int max) 

{ 

} 

public void add(Materials mat) 

{ 

} 

public double getPrice() 


{ 

} 



} 


public class Participant 


{ 


private String name; 
private String phone; 


} 


public class Materials 

{ 


private String name; 


private double price; 

} 



public static void main(String[] args) 

{ 

sadna[] sd = new sadna[3]; 

sd[0] = new PaidSadna(123, "Beads - Adults", 1, 2, 'e', 800, 4); 

((PaidSadng)sd[0]).add(new Materials("Cristal", 34.75)); 
((PaidSadna)sd[0]).add(new Materials("Svaro", 52.50)); 
((PaidSadna)sd[0]).add(new Materials("FireLn", 34)); 

sd[0].add^new Participant("noor", "0545-443221")); 
sd[0].add(new Participant("sofia", "0245-443221")); 

sd[l] = new Sadna(234 , "Drawing on wood" , 2,1, 'm' , 50 , 5); 
sd[l].add(new Participant("jmal", "0325-444543")); 
sd[l].add(new Participant("fatima", "0344-466543")); 
sd[1].add(new Participant("fozi", "0655-477883")); 
sd[l].add(new Participant("slima", "0443-993343")); 


} 
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b ^ *lg a\\ <Luajuij^a]| ^ \\\x \\ A\\^\ a \ 

2010 


2001 . (^j^) JZ jj& cjUsi* jj l_M .2 

. liUJi uu SUN ^.3 
http://docs.oracle.com/iavase/tutorial/ 
http://www.oracle.com/technetwork/iava/index-isp- 
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jx V eJaiii liL^JI A*L ^cxU^j AjU&j f ja j 

j' JDK -m ljL-aj*.l Java 2 Software Development Kit : V J 

,lg »»i Vi Ai]]l i“il xj\»*i (jc. SjLc. ^A j ( SDK 

IDE -Sr 1 *'jL-oj^I j Integrated Development Environment : 4-^ 

j^^xll ji 0xljjill IgjS (_L&j ^j]| 4Jmll (jc- ojlac- j 

Sun a£>^ jjlaj t^iji ^1 ^xl jjJI ja eclipse/netbeans jj 

IDE (_J lil^JI aaJ Ax^A-Iuij 


f 1 ^ ^ ^ , Vjl SDK j' JDK ^ lil 

jLxx ji lix s-iilaj J j x ^ii l ajIxc. <iliiij , eclipse/netbeans jj J j^'ij 

^ .SDK J JDK 

/ 

L-fljlLjgji) ;l-iiSjI1]Ij A-ilUll C*n/nj 

jx ji jj] jixj ; jdk7 

http://www.oracle.com/technetwork/iava/iavase/downloads/ia 

va-se-idk-7-download-432154.html 


, ji ji 4^1 jjJI Windows J '£y 


C Uxl^ 


i idk-7-windows-i586.exe 


79.48 MB 


Windows x86 



netbeans 7.0.1 

http://netbeans.org/downloads/index.html 

ALL jjJI diij 0xU^)j]l Jjx^j liLlc. 


eclipse - ji 
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